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KG Technologies’ unparalleled, high-powered, high-quality 

switching solutions are matched only by uncompromising 

attention to meeting our customers’ evolving needs.  Our 

disconnect/reconnect relay switches meet strict ANSI and IEC 

standards, making them one of the most reliable and consistent 

on the market.  We strive to maintain these standards while 

staying competitively priced, whether it’s working with a 

custom design or an existing one. 

With our state-of-the-art factory, KG Technologies has the 

capacity to manufacture high-volume, top-quality relays. This 

allows us to deliver the shortest lead time in the industry, while 

upholding our world class service.

Please visit our website or contact one of our service 

representatives and find out how we can maximize your 

energy management capabilities.

We work with you so that our products work for you.

Toll Free: +1.888.513.1874   /   www.kgtechnologies.net

Delivering Reliability. Consistently.

World Class Switching Solutions for Energy Management
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The AERIUS gas meter under development 
at Diehl Gas Metering GmbH in Ansbach, 
Germany is a G4 meter for domestic 
application, which, with all standard 
interfaces, can be easily integrated into 
an automatic meter reading (AMR) system 
landscape.
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REGIONAL EDITORS

Smart water metering on the move

water meter rollout StartS in 
Southern taSmania

What is proving to be a controversial rollout of water 
meters across Southern Tasmania started in April, 
with every unmetered property set to receive a 
water meter with automated meter reading (AMR) 
technology.

Skilltech Consulting Services, a national firm which 
specializes in installing water meters, has deployed 
a workforce of around 60 – mostly local plumbers 
and trades assistants – to install around 60,000 water 
meters. 

The project is valued at Au$30 million, including an 
Au$5 million grant from the Australian government’s 
Water for the Future initiative through the National 
Water Security Plan for Cities and Towns programme. 

Southern Water plans to complete the rollout of 
meters into unmetered residential and business 
properties by mid-2012. The company will then 
inspect and replace up to 26,000 existing water 
meters which are already in place across the region.

Southern Water is one of three companies rolling out 
water meters across Tasmania, the other companies 
being Ben Lomond Water and Cradle Mountain 
Water. However, the project has run into opposition 
from members of the public, who contend that the 
state has an abundance of water.

www.southernwateras.com.au

uS Smart grid coStS could reach $476 billion 
with benefitS up to $2 trillion

editorial
Edson de Costa Bortoni – Brazil  •  Dirk Briese – Europe   
Alan Dick – UK  •  Ed Finamore – USA  •  Garret Johnston – USA   
Andrew Mackie – Australia  •  Alexander Merkulov – Russia   
Yogesh Nama – India  •  Sundar Rao – India   

In conversations with the industry and at Metering International’s 
events the focus on water metering – and smarter water metering in 
particular – is becoming ever greater. This is not surprising though; like 
in the electricity sector, there is an ever greater need to better manage 
this resource.

The facts are sobering: around 36 states in the US are expected to face 
water shortages by 2013 and much of the UK is regarded as “water 
stressed,” to name just two countries where these issues are to the 
fore. Climate change, population growth, urban settlement, and the 
industrialized nature of 21st century society are all contributory factors. 
Further, there are unresolved conflicts around the management of 
water, with irrigation responsible for much of the world’s water use, and 
pollution is an added stress.

This is the bad news. The good news is that not only is there sufficient 
water available, even if it is not always where it is needed, but certainly 
in many jurisdictions it can be – and is being – better managed. This can 
be by providing meters to households that don’t have them, upgrading 
and automating existing metering to improve reading and billing, or 
searching out and repairing the leaks and other infrastructural issues 
that result in high levels of non-revenue water – or in reality in many 
cases, doing a combination of all of these things.

Further good news is the costs need not necessarily be that high. 
For example in this issue we report on a smart water system that is 
being developed for developing countries (page 28), and in many 
cases in being upgraded water meters can be retrofitted with “smart” 
technology rather than replaced.

There also is the potential for a water utility to share a common 
infrastructure with the neighbouring electric utility over a service  
region: an issue that has been much talked about but clearly has 
obstacles – mainly institutional – to overcome to make it work.  
However, according to a discussion at the recent Smart Energy Canada 
event, once consumers start perceiving the value of the “smart” 
infrastructure – the smart metering and smart grid – then their “push” 
will come.

And this, along with the many other customer issues utilities are facing, 
highlights once again the importance of customer engagement and 
keeping a strong customer focus, both in day to day activities and in 
planning into the future.

Jonathan Spencer Jones
Editor
jonathan.spencerjones@spintelligent.com

The costs to implement a fully functional smart grid in the U.S. range from $338 to 
$476 billion but can result in benefits between $1.3 and $2 trillion, according to a 
new study from the Electric Power Research Institute (EPRI).

The study factors in a wide range of new technologies, applications and 
consumer benefits, including grid technologies, information, and communication 
technologies, market structures, the demands of an increasingly digital society, 
more widespread deployment of renewable power production and its integration 
into the grid, the expansion and maintenance of existing infrastructure, and 
technologies and systems to address grid security.

The study indicates that an investment level of between $17 and $24 billion per 
year will be required over the next 20 years, assuming steady deployment of smart 
grid technologies beginning in 2010 and continuing through 2030. These costs 
cover a wide variety of enhancements to bring the power delivery system to the 
performance levels required for a smart grid, and include the infrastructure to 
integrate distributed energy resources and to achieve full customer connectivity; 
but exclude the costs of generation, transmission expansion to add renewables 
and to meet load growth, and a category of customer costs for smart grid ready 
appliances and devices.

When broken down these costs correspond to average annual increases of 8.4% to 
11.8% in the monthly bill of residential customers, of 9.1% to 12.8% for commercial 
customers, and 0.01% to 1.6% for industrial customers.

The study also found that deploying a smarter grid will require careful policy 
formulation, accelerated infrastructure investment, and a greater commitment to 
public-private research, development and demonstrations to overcome barriers 
and vulnerabilities.

www.epri.com

KNOWLEDGE PARTNERS
Engage Consulting
Vaasaett Global Energy  
Think-Tank
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brazilian electricity and 
water utilitieS to deploy elSter 
SolutionS

Brazilian utilities Light, Embasa and Sabesp have selected 
Elster’s electric and water metering solutions.

Rio de Janeiro electric utility Light S.A. (Light) is deploying 
Elster’s Garnet advanced metering infrastructure (AMI) 
solution and plans to deploy 20,000 Garnet units, each 
containing configurations of 12 single-phase Elster residential 
electric smart meters, connection and disconnection relays, 
input and output terminals, a gateway GPRS modem and RF 
communications and networking capabilities. The aim is to 
help increase energy efficiency, conserve resources, empower 
consumers and enhance distribution to customers currently 
without electric service.

Embasa (Empresa Baiana de Aguas e Saneamento), the 
Bahia state water utility, will install 170,000 Elster single-jet 
and multi-jet water meters at residential and commercial 
locations across its service region. The company expects to 
complete 80% of the deployments by the end of 2011.

São Paulo state water utility Sabesp (Saneamento Basico 
do Estado de Sao Paulo) will deploy 80,000 plastic cover, 
45-degree position single-jet meters water meters across its 
residential customer base. The utility expects to complete all 
installations by mid-2011.

www.elster.com / www.light.com.br / www.embasa.ba.gov.
br / www.sabesp.com.br
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Sgip agreeS on StandardS and guidelineS 
for wireleSS communication and meter 
upgradeS

The governing board of the US Smart Grid Interoperability Panel (SGIP) 
has voted in favour of a new standard on meter upgrades and a set of 
guidelines addressing the need for wireless communications among grid-
connected devices.

The SGIP identified “Meter Upgradeability Standard” and “Guidelines 
for Assessing Wireless Communications for Smart Grid Applications” 
as critical needs for realizing an energy efficient, modern power grid 
with seamlessly interoperable parts. These, named PAP 0 and PAP 2 
respectively, are among 17 other Priority Action Plans (PAPs) that are 
under development.

The PAP 0 standard is designed to ensure that the new generation of 
smart electricity meters does not quickly become obsolete. PAP 2 is a 
guideline that recommends the standards that will be necessary for wireless 
communications between all devices connected to the smart grid.

In other actions the governing board has recommended the creation of a 
new, fast tracked PAP to address requirements for developing a migration 
strategy from Smart Energy Profile (SEP) 1.0/1.x to SEP 2.0. Because of the 
urgency of this issue, the PAP process must be expedited and completed 
in approximately three months. The outcome will be requirements 
and guidelines for regulators, technologists, vendors, and utilities on 
how to handle the transition from SEP 1 to SEP 2 in several scenarios 
in a technology-independent way. The ZigBee Alliance will make the 
technology-specific recommendations based on those requirements.

http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/WebHome
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Six projectS put forward to compete 
for uK Smart grid funding

Six projects have been submitted by Britain’s network operators to 
compete for the second annual allocation of funding for “flagship” 
smart grid projects from the Low Carbon Networks Fund.

Up to £64 million is being made available annually over 5 years for 
these projects, out of a total £500 million fund.

The six projects are as follows:
• Western Power Distribution (East Midlands) is requesting £12.8 

million for a “Flexible approaches for low carbon optimized 
networks” project, which is aimed at delivering new methods for 
mitigating predicted network constraints, particularly on the 11 
kV network.

• Western Power Distribution is also requesting £2.23 million for 
a “Buildings, renewables and integrated storage, with tariffs to 
overcome network limitations” (BRISTOL) project in the southwest, 
which would implement demand response measures to enable 
the distribution network to respond to low carbon stresses.

• UK Power Networks is requesting £7 million for a “Flexible 
plug and play low carbon networks” project, which is aimed 
at facilitating the connection of renewable generation to the 
network using different technologies and via modelling.

• Scottish and Southern Energy is requesting £25 million for its 
“New Thames Valley vision” – an evolution of its 2010 project bid, 
which seeks to demonstrate how a network operator can prepare 
to meet “low carbon customer” demands at lowest cost, without 
imposing delays or affecting quality of supply. 

• Scottish Power Energy Networks is requesting £6 million for a 
“Flexible networks for a low carbon future” project, which is aimed 
at developing and demonstrating solutions based on novel 
technologies that can increase the capacity headroom of the 
network to defer or avoid the need for reinforcement.

• Electricity North West Limited is requesting £10.1 million for a 
“Capacity to customers” project, which is aimed at developing 
a solution to release spare network capacity through adaptive 
network automation and real time demand and/or generation 
side management. 

Full bids for the projects are due by August 18, and Ofgem expects 
to announce the awards in November/December.

www.ofgem.gov.uk

NEW WATER AND GAS mETER CONTRACTS 
fOR ITRON

Malta’s Water Services Corporation (WSC) and the City of Ottawa are 
deploying Itron’s water meter technology, while Alberta-based ATCO 
Gas and Kazakhstan’s national gas supply utility KazTransGas Aymak are 
deploying the company’s smart gas solutions.

The Malta WSC has started taking delivery of 120,000 smart water 
meters from Itron, as part of a contract that will continue through 
2013. To date, 25,000 water meters and communication modules to be 
connected to existing Ondeo Systems smart metering solutions have 
been delivered in the large-scale smart water grid programme.
  
The City of Ottawa is deploying Itron’s smart water metering technology 
as the foundation of its advanced metering infrastructure (AMI) project 
to its 210,000 accounts city-wide over the next two years. The project 
will help the utility eliminate estimated billing for ratepayers and help it 
be more efficient in its water service operations.

ATCO Gas is to deploy 1 million Itron 100G Datalogging gas ERT® 
modules over four years, and will use the ChoiceConnect™ gas metering 
solution to automate the meter reading process and collect reliable 
monthly reads.

In Kazakhstan Itron is supplying a smart payment solution, including 
gas meters, regulators and the two-way Eclipse communication smart 
payment system for the gasification of 15,000 households in the city 
of Chimkent. The rollout will occur during 2011 and will be carried out 
by the local firm Eksim-Gas, which also will build the cabinets for the 
meters and the regulators.

www.wsc.com.mt / www.ottawa.ca / www.atcogas.com /  
www.kaztransgas.kz / www.itron.com

toShiba acquireS landiS+gyr

Toshiba Corporation is acquiring Landis+Gyr AG for an amount of 
US$2.3 billion, with the aim of substantially enhancing the scope of 
its smart grid and smart community businesses and positioning the 
company as a global competitor with world-class capabilities.

According to Toshiba, the combination of Landis+Gyr’s advanced smart 
metering technologies and services, plus its extensive customer base, 
with Toshiba’s comprehensive expertise in energy management for utility 
companies and the corporate and consumer sectors, will allow Toshiba 
to provide customers with sophisticated one-stop solutions that offer 
communities optimum power monitoring and management, plus effective 
applications and services based on cloud computing technologies.

Landis+Gyr will continue as a standalone growth platform within Toshiba, 
and the two companies will together develop total energy solutions that 
meet diverse hardware and software standards and deliver smart grid and 
smart community products and services worldwide.

The acquisition is subject to regulatory approvals and other customary 
closing conditions.

www.toshiba.co.jp / www.landisgyr.com
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lg launcheS firSt Smart grid-ready 
applianceS

LG Electronics has launched its first two smart grid-ready 
appliances – a smart refrigerator and a smart washing machine – 
embracing the latest in smart technologies.

The smart refrigerator offers updates and information that can 
be accessed via smart phones and tablets. It offers three savings 
options: late night saving, preferable time saving, and smart grid-
ready that takes advantage of time-of-use pricing. Other features 
include a food management system, Smart Manager, which 
informs users what is in their fridge, where it is and when it expires; 
a Smart Diagnosis function that provides call centre staff with 
information to identify problems over the phone; and Smart Adapt 
that keeps the refrigerator software up-to-date with the latest 
upgrades, features and options.

The smart washing machine is aimed at delivering optimal washing 
performance with minimal energy use, and also comes with Smart 
Diagnosis. Through the Smart Access function, users can monitor 
and control the smart washing machine on their mobile devices.

The smart refrigerators will be available in Korea this month and 
will be rolled out in other countries in the second half of 2011, 
along with a full spectrum of smart appliances.

www.lg.com

Smart grid happening in ontario

The smart grid is happening in Ontario and while much has been 
accomplished over the past three years, much work remains, according 
to a new report from the Ontario Smart Grid Forum, “Modernizing 
Ontario’s Electricity System: Next Steps.”

The report, the Forum’s second, sets out a roadmap and the next 
steps that are needed towards grid modernization, saying that while 
the government has passed legislation that mandates smart grid 
development and modernization efforts are clearly well underway, 
more effective and coordinated efforts are needed to accelerate 
progress and in particular clarity is needed around the roles and 
responsibilities of private sector companies as they introduce new 
products and services made possible by the smart grid.

Key recommendations include an annual survey by the Ontario Ministry 
of Energy to assess consumer interest in smart home technologies and 
how they are influencing consumer behaviour, and the establishment 
of an economic development task force to capitalize on the innovation, 
commercialization and job creation potential of Ontario’s smart grid 
investments.

There also should be tracking of electric vehicle registration and 
provision to utilities to help them ensure that local networks can 
support the increased demand for electricity, and a framework should 
be developed to promote the deployment of energy storage within 
distribution networks.

At the same time the Ontario government has announced that it is 
investing $50 million in a Smart Grid Fund that will offer targeted 
financial support to local projects that are testing, demonstrating and 
commercializing smart grid solutions. The Fund, which also is aimed at 
enhancing Ontario’s reputation as an attractive jurisdiction for investing 
in and developing smart grid technologies, has two project categories 
– capacity-building projects, which will help organizations acquire and 
operationalize assets for developing and producing smart grid solutions, 
and demonstration projects, which will advance the development and 
design of pilot scale prototypes of smart grid technologies.

www.ieso.ca/smartgridreport / www.mei.gov.on.ca
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End-to-end – 
smart and secure

Brightsight - AZ Metering 2 - 93 x 139 mm - 4c - 15.10.10

Brightsight’s comprehensive 
service portfolio includes the 

security analysis of smart meters. 
It allows manufacturers and 

utility companies to design and 
deploy a secure smart grid 

solution. Make use of our 
unique pool of leading security 

evaluation technologies to 
identify and close potential 

security gaps at an early 
stage. Learn more at 

www.brightsight.com 

PLUG-IN hybRID vEhICLE DEmONSTRATION 
IN STRASbOURG GARNERS POSITIvE USER 
fEEDbACK

After one year of a demonstration of plug-in hybrid vehicles (PHV), the 
project partners EDF, Toyota and the City and the Urban Community of 
Strasbourg have announced encouraging initial results.

Launched on April 27, 2010 in Strasbourg, this large-scale 
demonstration involves Toyota’s PHV as well as a dedicated charging 
infrastructure for use by public and private partners in and around the 
city.

Over the year the PHVs involved in the project were intensively used in 
an urban environment and for longer journeys, with the users averaging 
an annual mileage of 19,000 km – well above the 13,000 km average for 
French drivers.

The performance of the vehicles was in line with customer  
expectations, with fuel savings of 40% achieved when compared  
to an equivalent diesel powered car, with an average trip duration of 
just short of 13.9 km.

With regards to the charging infrastructure, users are gradually getting 
accustomed to charging their vehicles, despite being an entirely new 
habit. On average, charging occurred on a daily basis, and usually took 
place during peak hours, at 08:00 when the users reach their working 
place or 19:00 when back at home.

www.edf.fr / www.toyota.com / www.strasbourg.eu
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ec to accelerate Smart grid 
deployment in europe

The European Commission (EC) has committed itself to promoting 
faster and wider deployment of smart grids in Europe in a new 
communication, “Smart Grids: from innovation to deployment.”

Over €5.5 billion has been invested in about 300 smart grid projects 
in Europe during the last decade. However, the EU is still in the early 
stages of the actual deployment of smart grids, with only around 10% 
of households having some sort of smart meter installed, and there 
is a considerable gap between current and optimal investment in the 
region, which can only partly be explained by the current economic 
downturn.

The EC proposes to focus on five key strategies: 
• Developing technical standards 
• Ensuring data protection for consumers 
• Establishing a regulatory framework to provide incentives for smart 

grid deployment 
• Guaranteeing an open and competitive retail market in the interest of 

consumers, and 
• Providing continued support to innovation for technology and 

systems. 

Recently a mandate was issued to the European standardization 
organizations on the development of smart grid standards, with a first 
set of standards to be available by the end of 2012.

Through revision of the Energy Services Directive, the EC proposes 
to introduce minimum requirements for the format and content of 
information provision for customers, and for access to information 
services and demand management. In addition the EC will propose 
additional new large scale demonstration initiatives for rapid smart 
grids deployment, and will launch a Smart Cities and Communities 
initiative.

http://ec.europa.eu/energy

Smart meter growth globally 
forecaSt at 13% to 2015

The worldwide growth in smart meter unit shipments will be 
13% from 2010 to 2015, with a total of 460.9 million smart meters 
shipped through the forecast period, according to new data from 
IDC Energy Insights.
 
Over the past year, growth in the market was driven strongly 
by government stimulus funding, which helped accelerate the 
speed at which projects were deployed, especially in the United 
States. However, while the speed of market adoption in the US 
and EMEA has driven recent growth, looking forward adoption 
in Europe and Asia/Pacific, mainly China, will act as the primary 
catalyst for market growth for the next 5-10 years, IDC Energy 
Insight forecasts.
 
The tracker data also identifies the top vendors in the market 
and their market share based on shipments as Itron (35.7%), 
Landis+Gyr (26.3%), Sensus (19.5%), GE (10.9%), and Elster (6.9%).

Additional vendor data reveals that the top vendors of 
communications modules in North America include Itron, Silver 
Spring Networks, Sensus, Landis+Gyr, Elster, Aclara, and Trilliant. 

In EMEA, the top five smart meter vendors for 2010 shipments 
include Itron, Enel, Landis+Gyr, Echelon, and Iskraemeco.

www.idc.com
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Smart and Just grids: opportunities for sub-Saharan Africa 

In 2009, an estimated 585 million people had no access to electricity in sub-Saharan 
Africa, and under current assumptions, that figure is expected to rise significantly by 
2030 to about 652 million – an unsustainable and unacceptable situation. While national 
governments and regional organizations have identified the urgent need for accelerated 
electrification rates, responding to this need will require innovative and effective energy 
policies. The way future power systems are planned, designed, constructed, financed and 
operated will have a significant impact on how effectively these aspirations are delivered.

http://www.metering.com/node/19091
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the european commission’s smart grid communication – and a reaction from the 
Sedc demand side community

By Jessica Stromback, Executive Director, Smart Energy Demand Coalition

The SEDC is a representative European industry group of approximately 40 utilities, 
technology companies, and NGOs, initiated by eMeter and VaasaETT at the end of 2010 
to promote demand side programme development in Europe through education, network 
building and interaction with regulators. 
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Smart grids: Strategic Planning and development

Smart Grids help utilities to meet a variety of emerging customer and community needs. 
But utilities may miss many of the benefits if they regard Smart Grids as primarily 
evolutionary steps in consumption measurement and grid monitoring. Executive leadership 
and top-down design of Smart Grid projects can ensure maximum benefits at minimum 
long-term costs.
To view this white paper, visit: http://www.metering.com/node/16727
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ASSOCIATION NEWS

Over the past 10 years, there has been tremendous growth in the 
number of individuals that consider themselves to be demand 
response and smart grid professionals, yet there has been no 
organization for these people to join as individuals. There is now.

The Demand Response Coordinating Committee (DRCC) was a 501 c 
(3) non-profit organization whose mission has been to increase the 
knowledge base in the US on demand response and to facilitate the 
exchange of information and expertise among demand response 
practitioners and policy makers. The DRCC later adopted smart grid 
as part of its charter as it recognized early that demand response 
and smart grid were necessarily intertwined, and that demand 
response was one of the primary ways that the smart grid would be 
“put into action.” Since the DRCC was formed in 2004, it has offered 
only corporate and organizational memberships.  

On March 14, 2011, the DRCC transitioned to become the 
Association for Demand Response and Smart Grid (ADS). 
Technology companies, utilities, non-profit organizations, academic 
institutions, and other entities are welcome to join as group 
members, but the ADS also now offers individual memberships to 
demand response and smart grid professionals.   

ASSOCIATION FOR DR AND SG PROFESSIONALS

A key thing that DR and SG professionals want today is to stay 
informed. Yet trying to stay informed can be like “drinking from a 
fire hose.” ADS staff monitor policy and business developments and 
“push” the information that its members want out to them in the 
form of newsletters, bulletins, webinars and other activities. Another 
desire of such professionals is to network with others, for reasons 
ranging from developing business partnerships to identifying 
parties that have “lessons learned” type of information they can pass 
along. A key mission of ADS is to develop a DR and SG community 
and to facilitate the exchange of experience and expertise among 
the members of that community.

One of the ways that ADS members can be involved is in the planning 
of events, including the organization’s signature event – the National 
Town Meeting on DR and Smart Grid, which this year will be held in 
Washington, DC from July 12-14. The Town Meeting will be the annual 
meeting for ADS members on an ongoing basis.

A recent achievement of the ADS is the spearheading of the 
formation of another non-profit group, the National Action Plan 
Coalition (NAPC). This new group is a “coalition of coalitions” that 
has been formed to implement the National Action Plan on DR 
and Smart Grid put out by FERC and DOE in 2010. Among the 
organizations included in the NAPC are all three of the utility  
trade associations (EEI, APPA and NRECA), associations for state 
regulators, state energy directors and state consumer advocates, 
and stakeholder groups from the energy efficiency, environmental 
and high technology sectors. More information on this effort is 
available at www.napcoalition.org. For more information on the 
ADS, see www.demandresponsesmartgrid.org.

Dan Delurey, Executive Director, ADS



ASSOCIATION NEWS

Canadians have long been leaders in electricity and grid 
development. But while the electricity grid has expanded and 
become more sophisticated to meet the demands of a growing 
Canadian population, the infrastructure holding it together is 
ageing, under stress and in need of modernization. It is estimated 
that Canada has to invest more than $10 billion annually over 
the next 20 years to modernize its generation, transmission and 
distribution systems.

SmartGrid Canada was created to ensure a national smart grid 
road map is implemented across the country. With government, 
industry, academic and community stakeholders at the table, 
SmartGrid Canada will help make sure the country takes a cost 
effective approach to modernize the electricity sector using 
the best technology from the digital and telecommunications 
sectors.

CANADA RALLIES ITS EFFORTS TO SuPPORT A 
SmARTER GRID NATIONwIDE

“SmartGrid Canada was 
created to ensure a national 
smart grid road map is 
implemented.”

Established in 2010, SmartGrid Canada brings together public 
and private organizations, including utilities, vendors, technology 
and service providers, academia and other industry associations. 
A not-for-profit association focused on delivering innovation and 
leadership to advance the country’s smart grid infrastructure, it 
includes such leading companies as Hydro Quebec, BC Hydro, IBM 
and GE. 

SmartGrid Canada has polled its members to ascertain the smart 
grid priorities for Canada in 2011. Some of the priorities are: 
automation and conservation initiatives; foundational components 
that will draw the industry together in Canada, such as the 
technology roadmap and the smart grid repository; and industry 
issues and perceived gaps that need to be addressed, such as 
research collaboration and regulatory reform.

These priorities are intended to cover the full spectrum of smart 
grid activities from generation (including renewables), through 
the full power delivery system (transmission, substations and 
distribution), to all customer and building applications (loads and 
self generation). There are opportunities in all sectors, and these 
priorities represent some of the key focus areas that can collectively 
contribute significantly to the advancement of smart grid solutions 
for the benefit of Canadians.

For more information visit http://sgcanada.org/

Alex Bettencourt, President, SmartGrid Canada
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VIEWPOINT

Compos Mentis is Latin for “a sound mind.” This is the chosen pseudonym of a 
prominent North American expert with more than 35 years of direct experience 
in metering, AMI and smart grid applications worldwide. The cloak of anonymity 
allows him to insightfully ”pop the balloons” of conventional utility industry 
thinking.

If you would like to comment on this Viewpoint, please write to the author at  
cm@metering.com

This column is to create a forum for ideas, passions and perspectives 
on our industry that are controversial, provocative and energising. 

The views expressed here may be unpopular, politically incorrect, 
heretical or simply humorous. They may be ideas that all of us 
have had but didn’t care (or dare) to articulate. The opinions 
expressed are those of the author alone, but are probably 
shared by many who have yet to say so. 

Last time we spoke I was observing that some small segment 
of society is convinced that AMI systems, like smoking, are 
hazardous to your health. They are talking (probably on their 
cell phones) about the miniscule levels of intermittent RF 
exposure from AMI systems being a health threat. Accordingly, 
they want to “opt out” of any AMI system that creates radio 
frequency (RF) emissions. In North America, that means most of 
the AMI systems currently being installed.  

Utilities and utility regulators don’t believe or acknowledge that 
any threat exists. Dozens of competent research studies have failed 
to confirm the alleged health effects. Nonetheless, regulators in 
a growing number of states or jurisdictions have agreed to allow 
customers to “opt out.” That opt-out choice is not without cost! 
Various up-front and recurring costs are being discussed. These 
costs address the alternatives for reading the meter, the cost to 
strengthen the RF mesh network weakened by opt-out customers, 
the difficulties in using alternative non-RF technologies for certain 
applications including demand response, EV charging stations, 
customer display devices, and dealing with the RF issues in denser 
housing where emissions from a neighbour’s meter becomes the 
concern.

These unfortunate, awkward compromises – and their costs – were 
not foreseen by those of us who, for many years, have looked 
forward to the day of ubiquitous coverage of full, two-way smart 
metering systems as a cornerstone of most smart grid visions. Too 
bad. But that is only part of the story! What else happens when a 
customer chooses to “opt out”?

The overall economic justification of AMI systems depends on 
finding and extracting the many real benefits wherever they 
may be found. Utility customers are entitled to them all. Once we 
quantify the big benefits, such as avoided meter reading cost, we 

OPT OUT OF SMART 
METERING? SO WhAT?
hERE’S WhAT!

“The overall economic justification of 
AMI systems depends on finding and 
extracting the many real benefits 
wherever they may be found.”

start looking at every other practical attribute of an AMI system to 
see what else it can do for a particular utility. If the AMI meter has 
a remote disconnect/reconnect capability, this allows us a far more 
economical way to deal with what otherwise would be several 
manual “truck rolls” to disconnect and reconnect service. Oops! But 
if a seasonal or no-pay customer selected to opt out, we have lost 
that capability with this customer. Now the service connect action is 
expensive because we must do it “the old way.” 

how about load assessments? With a ubiquitous system we could 
quickly establish the loading on any transformer or conductor by 
summing the meter readings on the served loads. Oops. No more. 
Another “hit” to the business case! 

Today’s AMI meters provide remote voltage sensing at every meter. 
This allows us to surgically safely implement voltage load reduction 
with greater precision and depth, because we can now assure that 
minimum voltage specifications are met at every meter. Oops. 
Another hit to the business case. We no longer can “see” voltage at 
every meter.

You get the point. By allowing a customer to “opt out,” we – that is, 
all customers – lose more than meets the eye. We lose the benefit 
of a ubiquitous, universal system that reaches deeper than simply 
the basic “cash register” issues that touch that customer alone. Many 
other valuable applications are compromised.  These considerations 
can tip into the red a business case that was solidly in the black.  
how are we to alter the economics of AMI and smart grid to make 
all of this fair to the customers who don’t opt out? how do we 
distinguish between those customers that experience genuine 
anxiety from those that may opt out for other more nefarious 
reasons, such as intending to complicate suspension of service for 
non-payment? A bigger question: Are we simply pandering to junk 
science by allowing anyone to opt out?  MI
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WORLDVIEW
In every issue of Metering International we invite industry leaders from various 
geographical areas to share their thoughts on trends and developments in their 
particular region. This presentation of WORLDVIEW takes a look at issues in the 
US, UK and Australia. We thank our contributors for their participation.

More than 130 years after Thomas Edison established one of 
the earliest power distribution companies in the United States, 
electric utilities have found themselves at yet another turning 
point. New and upcoming advancements in the grid again have 
the potential to revolutionize the way utilities – and electricity 
consumers – view the energy business. It’s both an exciting 
time and also a critical time as we realize that the standards and 
policies put into place over these next few years will make a 
profound impact on the future of the electric grid infrastructure 
system, affecting generations of Americans to come. 

As chairman of the GridWise Alliance, I don’t take this responsibility 
lightly. I believe it will take strong collaboration from a number 
of stakeholders to ensure we are successful in our effort to 
radically transform the current electric grid into one that is smart, 
sustainable, and secure. 

SMARTER
Much of the discussion about the smart grid up to this point has 
been focused on the demand side and how new advanced meters 
will benefit consumers by enabling them to better monitor their 
energy usage, helping reduce their bills. However, those in the 
industry are just as excited (if not more) about the vast potential 
this new technology presents on the transmission and distribution 
side – benefits that often go unnoticed by our customers. Utilities 
realize that the more intelligent the grid, the more dependable the 
service – and ultimately, the more successful we can become. At 
Oncor, we are especially excited about what this new technology 
means from a reliability standpoint as devices along the grid such as 
smart switches and reclosers will reduce the number of outages and 
duration of interruptions, meaning better service for our customers. 

Still, there is room for improvement. Many customers have yet to 
take advantage of the benefits that smart grid technology can bring 
to their personal bottom line. However, as the grid gets smarter, 
consumers will be presented with new tools like in-home monitors, 
home area networks and advanced appliances, paving the way for 
significant savings on their monthly bill as the power to monitor their 
energy usage is placed right where it should be – in their hands. 

SUSTAINABLE
Industry leaders recognize it isn’t enough to just plan for the 
expected demand of the next decade. To be successful, we must 
prepare today for the expanded demand of our children – and  
our grandchildren – over the next 50 years and more. Even now, 
Oncor is in the process of constructing more than 1,600 km of  
new transmission lines to increase capacity for renewable power  
on the grid.

THE STATE OF THE US SMART 
GRID IN 2011… AND BEYOND
By Bob Shapard

And yet, the push towards a smarter grid is not simply focused on 
expanding generation, but rather on advancing technologies that 
will enable us to more efficiently utilize existing generation. These 
projects will deliver clean electricity, allowing electric vehicles to be 
charged from renewable sources, helping to reduce our dependence 
on fossil fuels. By supporting the sustainability of our system, we 
slow the need to build new power plants and deplete other finite 
resources. Expansion is good. Improving efficiencies is better.

A recent independent study by the Brattle Group suggested that a 
“modest” smart grid deployment could eliminate the need for 625 
peaking power plants nationwide, with the numbers reaching to 
more than 1,000 plants if advanced meters were installed at every 
home and business in the US. 

From an economic standpoint, many believe new advanced meters 
will allow customers in the US to reduce their electric consumption 
by up to 10% percent, putting more than $12 billion back into their 
pockets each year nationwide.

SECURE
As technology has evolved, security along the grid has found itself 
at the forefront of many discussions. More information flows than 
ever before and industry leaders recognize the need to ensure 
the data is highly accurate, as well as protected, to guarantee its 
usefulness. New standards have been put in place to increase the 
cyber security – as well as physical security – of the grid. Utilities are 
ever vigilant to anticipate and address new security threats before 
they impact customers.

A smarter system has the potential to revolutionize the way we 
think about, interact with and make improvements to the grid, 
facilitating an almost incomprehensible advantage in the future of 
the United States for our many partners around the world. As we 
continue to work to develop standards and set expectations for 
what this technology holds, I believe we have only explored the tip 
of the iceberg, and I look forward to unlocking new potential in the 
years to come. MI
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WORLDVIEW

When it comes to privacy, I’m one of those people who is pretty 
free and easy about sharing my personal data. I’m comfortable 
with the idea of Gmail and its targeted marketing, and the local 
supermarket can have my purchasing history, from coke to carrots. 
But despite my willingness to share this information, I still don’t 
think my energy company should have default access to my half-
hourly and more detailed smart meter energy consumption data. 

Over the past couple of years, Consumer Focus has been leading the 
charge for smart protections around data access and privacy. Smart 
meters make it possible to monitor our energy consumption on a 
real-time basis and potentially individual appliances that we are using 
at any given time. New technology will result in a step change in the 
amount of sensitive data collected, analyzed and stored.  There will be 
easier access and transmission of information, and new participants 
wanting access to or to hold this data, including switching sites and 
energy services companies. 
 
Our energy consumption information is vulnerable to commercial 
interests such as companies seeking to target us with unwanted 
marketing about appliances we don’t possess, or old appliances 
we might be willing to upgrade. There are growing concerns about 
identify fraud and fears that burglars could access information 
which indicates whether we are at home or away. Smart meter data 

SMART METERING – THE UK 
CONSUMER PERSPECTIVE
By Zoe McLeod

is particularly valuable for industry profiling – helping companies 
to manage their risk and maximize revenues but not necessarily 
to the customer’s benefit. For example, home contents insurance 
providers could use data to identify who is rarely at home and raise 
premiums accordingly. Our energy consumption information is also 
vulnerable to state interest – it is unclear under what circumstances 
the police, councils or other parties will be able to use and access it. 
 
Consumer Focus’s research with the Information Commissioner’s Office, 
“Private lives: a people’s inquiry into personal information,” found 
that people have various degrees of tolerance toward data sharing 
depending on the information being shared. However, even when they 
are relatively tolerant, as I am, of targeted marketing, they absolutely 
want to know and understand what is going on, so transparency is 
essential. They also want to exercise control over whether or not their 
data is shared or collected or not, so choice is key.  
 
In its recent response to the Smart Metering Prospectus, the UK 
government reinforced its commitment to the principle that 
customers should have a choice as to how their smart metering 
data is used and by whom – except where it is used for “regulated 
duties”. Choice is defined as the company having to actively seek 
the customer’s consent. This is particularly important in the energy 
sector as the supply of gas and electricity is essential for health and 
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wellbeing, so customers don’t really have a choice in whether or not 
they use this service. 

The debate around what should constitute “regulated duties” is 
fierce, with consumer groups and privacy representatives pushing 
for a narrow definition and many suppliers vying for default access 
to half-hourly energy consumption data for the marketing of  time-
of-use tariffs and so-called lifestyle tariffs. 
 
While privacy has dominated the debate on data access to date, 
a key consideration is also the impact on competition. Consumer 
Focus is concerned that handing this treasure trove of half-hourly 
data to the “Big Six” energy suppliers in Great Britain would give 
them a further competitive advantage in the emerging energy 
products and services markets. Suppliers already have a head start 
by installing the meters, delivering the energy company obligation, 
and potentially offering advice and information.  
 
We believe healthy competition would also help to engage 
customers on energy efficiency. The more competition in the market, 
the more innovative and proactive suppliers will have to be with 
their marketing and sales. Where energy efficiency or sustainability 
products are being widely promoted, this could also help to 
normalize sustainable behaviour and nudge all customers towards 
taking actions that reduce their energy use. 
 
If suppliers have default access to my personal data there is no 
guarantee that I will personally benefit from a time-of-use tariff 
or new energy deal. It may not be commercially attractive for the 
supplier to offer me a cheaper deal if I already use my energy at 
off-peak times. I might not be able to take advantage of a relatively 
cheaper rate depending on when I need to power my home. I 
might not have the money to buy smart appliances to profit from 
automation. Our experience in other sectors has found that rather 

than companies tailoring tariffs to my needs, they are equally likely 
to start restricting my choice. This is because suppliers start to 
match tariffs to customers in a way that maximizes their revenue 
and minimizes their risk, rather than customers being able to select 
the best deal for them from a transparent market.
 
But it’s not just the impact on competition, concerns about privacy, 
or the risk of a missed opportunity to engage customers on 
energy efficiency that causes me to be against suppliers having 
default access to my half-hourly information. The reason I choose 
to share my data with Sainsbury’s and Google is that they give 
me something in return for it. Consumer Focus’ research found 
that even when customers are happy to share their data, younger 
people in particular are increasingly aware that their personal 
information has a value. So Sainsbury’s gives me a discount on my 
shopping bill and Google gives me a spacious inbox as part of a 
sound email service. I’m not against suppliers having access to my 
detailed consumption data – I just want them to actively make the 
case as to why I should give it to them. So tell me, suppliers, what 
will I get in return? MI
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WORLDVIEW

Electricity businesses around the world are facing a massive 
challenge – to supply increasing amounts of electricity while 
meeting community and government calls for more reliable, 
environmentally sustainable and affordable energy supplies. 

Some of the specific challenges faced by electricity network 
businesses include the need to: meet growing energy demand, 
especially at peak time; improve the reliability and quality of 
electricity supplies; ensure the electricity network is secure against 
threats, such as terrorism or natural disasters; moderate electricity 
cost increases; respond and adapt to climate change; integrate 
increasing amounts of renewable and distributed electricity 
generation; integrate energy storage and electric vehicles into the 
network; replace ageing electricity network assets; and deliver 
electricity in a more efficient and cost effective manner.

Electricity networks businesses are meeting these challenges by 
changing the way they operate and gradually modernizing their 
networks with smarter technologies. 

Last September the Gridwise Alliance Global Forum in Washington 
DC brought home that Australia is in a strong position to lead the 

AUSTRALIA TO LEAD THE WORLD 
IN SMART GRID DEVELOPMENT
By Andrew Blyth

world in the smart grid development. This view is formed on the 
basis of three unique factors, namely: a mature and reliable national 
electricity market, active national political leadership through 
the creation of the Smart Grid, Smart City initiative, and national 
industry leadership driving the Energy Networks Association’s (ENA) 
National Strategy for Smart Electricity Networks.

These three factors will see Australia closely watched by the world 
as we progressively roll out the smart grid and provide customers 
with the opportunity to better manage their energy consumption. 
Work in this area has already commenced with network companies 
trialling new ways to manage and operate the grid. In support of 
this activity, the ENA Board has driven the development of the 
National Strategy for Smart Electricity Networks. 

The Strategy assists with the need for consistent messages about 
smart networks, and highlights the important role we will all play in 
improving customer awareness about the need for, and benefits of, 
smart electricity networks.
 
This Strategy was developed to provide a framework for the smart 
network activities that the electricity distribution businesses are 
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undertaking jointly through the ENA. The aim of the Strategy is to 
inform stakeholders of the drivers and objectives of smart networks, 
identify the priorities and issues the ENA is looking to engage with the 
community on, and facilitate information sharing and coordination.

On the standards front, Australia is undertaking parallel and 
complementary work in the development of specifications and 
operational requirements for smart meters, and the development  
of a revised and expanded series of Australian Standards for Demand 
Response Enabling Devices (DREDs) through Standards Australia.

Australian network businesses have invested in smarter, more 
efficient technologies, business processes and systems as they 
become available. However, with ageing assets, a carbon constrained 
future, and a greater availability of intelligent solutions, it is timely to 
increase the scale, scope and pace of technological change. 

The Council of Australian Governments (CoAG) endorsed in 
April 2007 a staged approach for a national mandated rollout 
of electricity smart meters, in areas where the benefits of a 
rollout outweigh costs. A practical example of this investment 
in technological change is the Victorian Smart Meter Rollout 
Programme. This programme has now safely installed some 600,000 
smart meters – about 23% of the total number to be installed. At the 
same time installers have identified and helped Victorian consumers 
repair thousands of electricity defects in their homes. The smart 
meters now installed are part of the 2.8 million meters going into all 
Victorian homes and businesses by 2013, in line with the mandate 
of the Victorian government. 

The smart meter rollout programme delivers a number of immediate 
and future benefits associated with smart meters, including: 

increased accuracy and reliability of meter readings; enhanced 
customer information, when teamed with an in-home display; 
convenient disconnection and reconnection if you move house; 
automatic fault detection and faster response; and enables electricity 
retailers to develop more flexible electricity tariffs or pricing 
structures. The smart meter programme is an important energy 
infrastructure upgrade which will help position households and 
businesses positively for a carbon constrained future. Smart meters 
will ultimately enable people to better understand, and measure and 
control their energy consumption.

To meet the challenges ahead in a timely and cost effective manner, 
it is essential that all stakeholders share knowledge and experience, 
cooperate and coordinate their efforts. This requires collaboration 
with a wide range of stakeholders: governments, regulators, 
customer advocacy groups, customers, retailers, generators, 
equipment and appliance manufacturers and importers, IT and 
communication providers and researchers.

Among these activities, the ENA Smart Networks Summit, which 
was held this year on 17-18 May in Sydney, allows us to meet 
and discuss the many challenges and opportunities of our ever-
changing industry, in particular smart networks. MI
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the operating volume contain uncertainties if only the mean annual 
values are used. Using the general equation of states for gases gives 
a volume measurement error of approx. 0.1 %/mbar pressure change 
and 0.37 %/K temperature change for natural gases.

The AERIUS static gas meter from Diehl Gas Metering is equipped 
with a microthermal flow sensor as measuring element for 
detecting gas consumption. The measurement method offers the 
possibility of providing a direct standard volume output that can be 
used for billing, as it is independent of pressure in the application 
range and the gas temperature is measured by an additional 
temperature sensor on the sensor. This enables utilities to simplify 
the steps involved in processing meter data in the long term.

The  electronic gas meter AERIUS utilizes a CMOS semiconductor 
sensor, which is  placed  in  the bypass channel. The sensor is based 
upon a microthermal measuring principle and contains a heating 
element, which is flanked by two temperature sensors. The heating 
element is used to heat the gas; a uniform temperature distribution 
is formed, which is deferred through a gas flow.

Therefore a 
temperature 
difference is 
generated between 
the two temperature 
sensors. The 
resulting measuring 
signal is processed 
by a microprocessor 
into a flow rate 
and therefore 
generated into a 
standard volume 
(m³). Figure 2 shows the principle of thermal flow measurement in 
diagrammatic form.

The measuring signal is dependent on the flow velocity of the 
gas and on the type of gas. This dependency is based on the fact 
that transporting the heat from the membrane to the gas is also 
determined by the properties of the gas. A special measurement 
mode is therefore used to compensate for the gas dependency. 
AERIUS can be used for natural gases of type H and conditioned 
biogases (with H gas) as per German DVGW Worksheet G260. 
The measurement mode offers the advantage of being able to 
distinguish between air and a natural gas. This makes it possible 
to detect air present in the gas pipe, which would indicate 
manipulation or a temporary de-installation.

3. IZAR system lAndscApe foR smARt meteRIng
For measuring consumption, smart meters need communication 
interfaces for reading the current measurement data over long 

Hydrometer, a company that has shaped the market for water 
meters for over 150 years, is part of the diehl metering division 
set up in 2008. diehl metering is dedicated to supplying 
meters for all kinds of energy and is working intensively on the 
completion of a new static gas meter. the AeRIUs gas meter 
under development at diehl gas metering gmbH in Ansbach 
is a g4 meter for domestic application. the meter is equipped 
with all standard interfaces and can be easily integrated into 
an AmR (Automatic meter Reading) system landscape, e.g. 
IZAR from diehl metering, for setting up an intelligent smart 
metering network.

1. IntRodUctIon
In this day and age, the responsible use of precious raw material 
reserves is becoming more and more important. The determination 
of consumption not only needs intelligent meters, but also a 
system that provides continuous data communication from the 
meter through to billing. Diehl Gas Metering is currently working 
on completion of the new AERIUS static gas meter for households, 
which is shown in Figure 1. A whole product family is to be created 
in further development stages in the near future. The measuring 
principle of AERIUS is based on a microthermal method using the 
latest CMOS (Complementary Metal Oxide Semiconductor) sensors. 
These sensors have been widely used for years, not only in the 
industrial environment, but also in air conditioning, medical and 
automotive applications. The meter can be supplied with various 
interfaces, such as wired M-Bus or wireless M-Bus OMS®, according 
to the customer’s requirement. Its compact design and noise-free 
operation make the meter particularly consumer-friendly. AERIUS 
can be integrated into any intelligent overall network for prompt 
and accurate recording of consumption, for example, into Diehl 
Metering’s IZAR system.

2. meAsURIng pRIncIple of tHe AeRIUs stAtIc gAs meteR
Normally, gas consumption in households is measured by diaphragm 
gas meters. For billing purposes, the operating volume must be 
converted to a standard volume taking the pressure and temperature 
into consideration. As diaphragm gas meters are not usually 
equipped with temperature and pressure sensors, measurements of 

AERIUS – SMART METERING 
IN GAS CONSUMPTION 
MEASUREMENT
By Christoph Sosna, Research and Development,  
and Manfred Schulze, Member of Management Board, Diehl Gas Metering GmbH

Figure 1 – AERIUS – the new smart gas meter from Diehl Gas Metering

Figure 2 – Principle of operation of microthermal flow measurement
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Figure 3 – Diehl Metering’s open system landscape IZAR for the integration of smart meters, data processing and transfer via IZAR@NET

distances and transferring this data to an Automatic Meter Reading 
(AMR) system. AERIUS will be supplied with the following interfaces 
for transferring the standard volume:
• Wired M-Bus to EN 13757 Standard
•  Wireless M-Bus to Open Metering Standard (OMS®)
•  Optical infrared interface

Using these interfaces, AERIUS can be integrated into all AMR 
networks available on the market, such as METERUS®, FNN-
MUC (Forum Network Technology/Operation – Multi Utility 
Communication) or powerline systems. Diehl Metering’s IZAR 
system creates a whole network that can be used for determining, 
transmitting and displaying all the necessary information about 
water, heat, electricity and gas consumption. Figure 3 shows an 
overview of the IZAR system.

The IZAR system offers the option of reading in walk-by or drive-
by mode. These options are suitable if the consumption data 
must be available annually to quarterly. AERIUS is then equipped 
with a radio interface, which eliminates the need to lay additional 
cables. The data is captured by mobile data acquisition devices like 
handhelds, PDAs or notebooks, which can record all the data using 
the IZAR@MOBILE software. If monthly to daily reading is required, 
a radio fixed network or a cable fixed network is recommended. 
Permanently installed receivers collect the consumption data and 
forward this to the utility for further data processing over a GPRS, 
LAN or WLAN link. 

For the reception, visualization and further secure transmission of 
the entire consumption data from all meters in the network, Diehl 
Metering provides the IZAR@NET software. IZAR@NET is an energy 
data management software used for automatic recording of all 
consumption data in an M-Bus or fixed radio network. Tours and 
data for mobile data acquisition using the walk-by or drive-by mode 
can also be planned and administered. The data received by IZAR@
NET is combined in a report by filters configured by the customer 
and exported in defined sequences. Secure transmission and 
communication standards are assured by encryption of the data to 
DES (Data Encryption Standard) and transmission as per EN 13757, 
Mode T1. The integration of one of the largest database systems, 

ORACLE, which runs in 
the background of the 
AMR IZAR@NET software, 
offers a high standard of 
data security. In addition, 
double mirrored and 
encrypted web servers 
at different locations are 
used to avoid data loss. 

The IZAR system makes it 
clear that Smart Metering 
is not limited to intelligent 
meters, but must be 
regarded as a system 
landscape. A high degree 
of system flexibility is first 
created by the possibility 
of using variable 
interfaces at the meter. 
Other keywords are data 
security and extendibility 
of the system for creating 
an open system landscape 
to save costs and time. The 
IZAR system combines 
these points and offers 
the option of using a 

single software program as energy data management system for 
forwarding the data securely to both the consumers and the utilities 
for billing.

4. sUmmARy And oUtlook
AERIUS, the new gas meter for households, is based on a 
microthermal measuring principle and is only half as large as a G4 
diaphragm gas meter. AERIUS is equipped with standard interfaces 
to suit customer requirements and can be integrated into any open 
system landscape, e.g. IZAR. Using the IZAR system, it is possible 
to set up a mobile network or a radio or cable fixed network. The 
data is collected either mobile or over a fixed network and passed 
via secure FTP web servers to IZAR@NET for visualization and 
processing, and then exported as a report over secure interfaces.

AERIUS already provides a standard volume output, the possibility 
of integrating a reference calorific value, which can be transmitted 
as additional information, will permit a direct display of energy 
consumption – and make AERIUS an energy meter. 
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Smart water metering is undergoing dramatic growth, driven 
primarily by growth in the North American market, according to 
a recent review by Pike Research.

Pike Research’s study indicates that smart water metering – 
defined as water meters equipped with radios that deliver hourly 
consumption data via a fixed network communications system 
– will grow from around 1.5 million shipments in 2010 to almost 
3.5 million by 2016 in the United States and Canada (Figure 1). 
Currently in this market smart water metering accounts for 8% of 
the 39 million water meters read remotely through communications 
technology, but by 2016 that percentage will grow to 26%. 
Moreover, as a percentage of annual meter shipments in 2016, 
smart meters will represent nearly half.

SMART WATER METERING  
ON THE MOVE

reading delivers customer service improvements by making sure 
customers receive bills that reflect actual usage. The technology 
also eliminates the need for meter readers to gain access to 
customer premises.

Drivers for remote meter reading in Europe include the European 
Union’s Water Framework Directive, which requires water providers 
to adopt pricing policies that provide cost recovery for water service 
and motivate consumers to use water wisely. Policies were due to 
be in place by the end of 2010.

The report says that impediments to fixed network systems are 
many. Regulators limit the radio transmission power of the systems, 
and there is congestion in available frequency bands. In many areas 
meters are read once per year or less, or alternatively customers 
read their own meters, so there is little labour saving to help justify 
the cost of AMR.

Despite these impediments, Pike Research forecasts remote water 
meter reading growth in Europe, as well as other world regions 
(Figure 2). The European market will experience a compound 
annual growth rate (CAGR) of 6% between 2010 and 2016. Latin 
America, with very few units now deployed, will see a CAGR of 27% 
as the larger utilities, most likely in Brazil, deploy the technology. 
Similar circumstances and growth will occur in the Asia-Pacific 
region, where Mumbai now plans to install 300,000 units and may 
increase the deployment to 1.2 million units. Elsewhere, smart water 
metering will grow only slightly.

Figure 1 – Smart meter module and traditional meter shipments, North America: 2009-2016
(Source: Pike Research)

The primary driver for this dramatic growth is conservation, with 
the government projecting that some 36 states are expected to face 
water shortages by 2013. But North America is not alone facing this 
challenge, and nearly half of the world’s population is expected to 
face freshwater stress by 2030, which is defined as a water withdrawal 
level that exceeds the renewable water supply by 10% or more.

However, population growth is only one factor leading to 
impending water shortages. Irrigation makes up around 70% of 
water use in most nations, and more than 40% of the world’s food 
crops are grown using irrigation. Consider that the amount of water 
needed to produce one cup of coffee equals 140 l, while producing 
a pound of beef requires over 15,000 l.

Not surprisingly then, smart water metering is also gaining 
attention and some ground outside North America, although 
the term generally refers to different technology, Pike Research’s 
report continues. In other parts of the world, utilities are deploying 
automated water metering reading (AMR) systems through which 
meter readers walk or drive by the radio-equipped meters to 
capture the consumption data. However, many of these systems, 
such as those being deployed in France, England, Brazil, and India – 
so-called smart-enabled meters – have the capability to migrate to 
fixed-network technology without changing radio equipment.

Some newer AMR systems have data logging capability, which 
means the utility can view hourly usage that can be used in system 
planning, customer leak detection, responding to billing inquiries, 
and theft detection. Even without data logging, remote meter 

Figure 2 – Smart meter module shipments by region, world markets: 2009-2016
(Source: Pike Research)

Automated water meters in Africa will probably be of the prepaid 
variety, and most Middle Eastern nations, with the exceptions of 
Israel, Kuwait, and Abu Dhabi, have not made significant moves to 
add water meter reading automation.

The report notes that water metering alone has a powerful 
conservation impact, with studies showing that using water meters 
to bill customers based on their actual consumption cuts water use 
by 15% or more. When meter reading automation is added to the 
mix, the conservation impact is even more significant. MI

Pike Research is acknowledged for permission to reproduce material from their report 
“Advanced Metering Infrastructure for Water Utilities: Market Drivers, Technology Issues, 
Deployment Case Studies, Key Industry Players, and Market Forecasts.”
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Thomas Kressin, Product Manager, Mobile 
AMR, Itron Water & Heat

Thomas Kressin joined Itron fifteen years ago. 
In this interview with Metering International 
he talks about a new range of enhanced data 
features for Itron radio meter interface units, 
part of their AMR solutions.

With the advent and development of 
fixed network and advanced metering 
infrastructure (AMI), how do you position 
mobile AMR?
Although fixed network and AMI are what 
everybody is talking about today, many utility 
customers are facing difficulties implementing 
the technologies or are just considering them as 
an option for the future.

Mobile AMR is a very mature and easy-to-implement technology. 
This is why utilities should view it as a first step to solve their 
most urgent challenges such as water conservation, investment 
planning, revenue protection, customer satisfaction and regulatory 
requirements.  

You have introduced a range of enhanced data features in the 
meter interface units (MIU) that are part of your AMR solutions. 
Could you explain in more detail how these new features work?
We are offering an enhanced version of our MIUs called AnyQuest 
and EverBlu Cyble. These enhancements consist of data logging, 
meter sizing, peak flow detection, a double time-of-use (TOU) index, 
leakage detection, backflow measurement, alarm log book, and 
volume above and below threshold.

The MIU is permanently analyzing the consumption pattern and 
transmitting it to the utility at each billing cycle read. No complex 
data mining of raw data is required. This makes the data instantly 
usable by any operator and shortens reaction time to a minimum. 
The alarms and data can be displayed even on the hand held 
terminal (HHT) so immediate action can be taken on the field.

What do you mean by “meter sizing”?
For a utility, correct meter sizing is key to ensuring the revenue 
stream. If the meter is too big, the utility undercounts water 
consumption at low flow rates and if the meter is too small, it might 
break meaning there won’t be any revenue at all.
 
Regional meter sizing rules are often based on past experience. 
Those guidelines may not be valid any more since the consumption 
behaviour is changing rapidly, for example, industrial consumers 
with new processes or an increase or decrease in production. On 
residential connections, there could be less people per household 
and their equipment is less consuming. For the first time ever, 
the utility can permanently monitor the right meter size and 
performance over the entire product lifetime.

ENHANCEd RAdIO METER 
INTERFACE UNITS: A RANGE OF 
NEW BENEFITS FOR UTILITIES
Interview with Thomas Kressin, Product Manager, Mobile Automated Meter Reading (AMR), 
Itron Water & Heat

What about fraud?
Even if fraud might be a real issue only in some 
parts of the world, all utilities have some doubts 
about some specific meters. AMR avoids any 
typing errors or fraud by the reader. On top of 
this generic feature, the enhanced MIU offers 
meter alarms that indicate reversed or stopped 
meters. Up to 181 logging intervals are stored, so 
the utility can check consistency by comparing 
expected against recorded consumption profile. 
For instance, imagine a restaurant that does not 
consume any water on weekends. That’s not 
logical and flags up that there’s an issue. This is 
actually a real case that happened in Europe and 
that was seen during our intensive field test phase.

How do enhanced MIUs help with reducing consumption?
Leakage detection has been one of the favourite features of our 
previous MIU generation. We have now added the TOU function, 
which allows the utility to store a consumer’s consumption within 
a day interval, at a specific period of the year (e.g. 3:00 pm to 6:00 
pm, from June to September). This period is usually one during 
which water consumption is restricted (i.e. limited watering if the 
temperature rises). If the utility notices abnormal water usage during 
this period, it can for instance apply a specific tariff model so that will 
encourage their customers to reduce their water consumption.

What’s the added value for the network? 
We already had very interesting feedback from our customers in the 
area of network optimization. Customers are using peak flow detection 
not only to assure right meter sizing but also to investigate pressure 
drops caused by some of their large consumers. Once these have been 
identified the consumer could be motivated to shift his usage out of 
peak load hours, to avoid going beyond the network capacity. 

Utilities often anticipate that water loss on their network is worse 
than it is in reality. One of the reasons behind this is that night line 
consumption is estimated to near zero in their network calculation 
models. With the TOU function, they have measured real night line 
consumption (2:00 am to 4:00 am) and detected that, due to changed 
life style and population mix, some 2-3% of all water is actually 
consumed during these night hours. The calculation models can then 
be re-adjusted, allowing more precise network loss calculation. 

Will these new technical features enable you to develop and 
launch new services for your customers?
We believe that the utilities will want to learn for themselves how 
to make the most of the data they get from the MIU’s enhanced 
features, based on their specific situation. That’s why we already offer 
maintenance, training and consultancy services to our customers. 
We’re constantly developing our products and solutions to suit our 
customers and will carry on expanding our offering in services. MI
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In the early autumn of 2010, a small team based at the 
University of Oxford conceived the idea of a research project 
that would examine the generic case for smart water systems. 
The project was to build on preliminary research that had been 
conducted that summer on universal smart water metering in 
Jersey, Channel Islands. A proposal was developed, and the 
project won funding from the UK government through the 
Department for International Development (DFID). 

A desk-based review of smart metering and mobile banking systems 
was initially conducted in the fourth quarter of 2010 to determine 
the relevance, applicability and practicalities of smart water in a 
developing country context. Based on this review, in late 2010 
and early 2011 the team convened a series of proof-of-concept 
workshops with stakeholders in Zambia (Lusaka), Kenya (Nairobi) and 
the UK (London) to critically examine and debate the case for smart 
water. Attendees at the workshops included senior government 
officials, water service providers, water service regulators, donors, 
mobile network operators, banks, research bodies and other non-
governmental organizations. Attendees explored the opportunities 
and constraints of smart water systems, with keys outputs captured 
using both qualitative and quantitative methods (Figure 1).   

SMART WATER SYSTEMS
By Alex Money, Tim Foster and Rob Hope

banking is already increasing financial access amongst low income 
groups with emerging opportunities for innovative saving and 
payment applications in the water service sector.  

Smart water metering is rapidly being deployed across the 
industrialized world, and offers an unexploited opportunity to 
address systemic operational inefficiencies in developing regions 
and to govern water resource use and allocation more effectively 
at scale. Based on a global literature review and proof-of-concept 
fieldwork in Kenya and Zambia, we find compelling evidence that 
the confluence of mobile network coverage expansion, widespread 
mobile phone ownership, innovative mobile banking applications 
and smart metering technologies offer new, effective, low cost and 
inclusive pathways to water security and poverty reduction. 

Smart water systems present a new approach to promote water 
security against the uncertain but significant future risks from 
population growth, hydrological variability and extreme events, 
and intensifying water allocation demands across water supply, 
agriculture, industry and ecosystems. Strategic and transparent 
water resource decision making is central for water security 
to be achieved. This in turn is contingent upon the accurate, 
timely and reliable collection and communication of information 
relating to water abstractions and use, and the primary resource 
base. With mobile networks expanding globally across national 
territories, smart water systems offer a mechanism to capture and 
communicate data on water resources through hydro-informatic 
systems on abstraction from surface water and groundwater, soil 
moisture content, storage levels and network leaks or theft. Within a 
new architecture of accurate, integrated and timely water resource 
data, water risks can be reduced and water security enhanced.

For water service utilities the smart water system approach can 
break the downward spiral of poor operational and financial 
performance. By coupling mobile banking and smart water 
metering, a smart water system can create a secure, transparent 
and low cost flow of funds and information between consumer, 
water service provider and delivery system. By driving down water 
payment transaction costs, revenue collection will increase and 
administrative costs will be reduced. 

By identifying and reducing non-revenue water losses, greater 
financial efficiency will be achieved along with cost savings and 
resource conservation from more effective maintenance and 
investment in piped network systems. In doing so, smart solutions 
can disrupt the spiral of decline characterized by poorly maintained 
infrastructure, irregular supplies, low levels of customer satisfaction 

Figure 1 – Stakeholder feedback from workshops in Zambia and Kenya

Figure 2 – Mobile subscriptions in Africa now outpacing access to water

The research project served to highlight the potential of smart water 
systems as a catalyst to transform water provision and deliver water 
security, improving the quality of life for many millions of people 
in the global North and South. It also identified a series of research 
initiatives, such as the launch of a knowledge and innovation 
network, to help ensure that smart water systems are developed to 
their full potential over time. These initiatives, collectively described 
as M-Water, are the core elements of a wider research project that is 
now underway within the University of Oxford.

CONCLUSIONS FROM THE RESEARCH
The global mobile communications revolution presents new 
opportunities to address water security and poverty reduction 
challenges. In Africa, the number of people within range of a 
GSM signal has already overtaken the number with an improved 
water supply (Figure 2), and by 2012 the number with a mobile 
subscription will pass this same benchmark. In India, the number 
of mobile subscriptions is twice the number of individual piped 
water connections. These milestones mark a new technological era 
which can transform the way water services are paid for, operated 
and regulated, with the prospect of reducing the multi-billion dollar 
water service financing gap, crowding in investment and lessening 
the fiscal burden, particularly for low income countries. Mobile 
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and commensurate bill payment. The smart approach can lead to 
more sustainable water services reducing financial losses to permit 
an accelerated expansion of formal water services to connect the 
poor and other excluded groups.

Smart water systems also have the potential to unlock innovative 
business models for serving both the urban and rural poor. 
Communicating water consumption data and electronic payments 
across large distances and many endpoints can help resolve the 
enduring challenges that prevent the poor from accessing more 
sustainable water services. Household connection fees and monthly 
bills can be made more affordable for the poor by enabling flexible 
installment payments that accommodate irregular household cash 
flows via mobile phones and automated meters. Mobile banking 
and smart metering can pave the way for cashless standpipes that 
avoid middlemen and their profit margins that currently cost the 
urban poor in Africa around US$650 million every year. Barriers to 
rural water supply sustainability can also be tackled with remote 
monitoring and mobile banking opening up scales of management 
as alternatives to the community management paradigm that 
continues to meet with mixed success.

VALUE ADDED FROM SMART METERS
As part of the project, an incremental cost benefit analysis of 
smart metering over conventional metering was conducted. 
Additional upfront cost items identified included communications 
infrastructure, data management applications and a range of 
additional technology to support the large volume of data, 
middleware and messaging software that may be needed 
to handle communications between applications and alerts 
to and from field devices. It was recognized that the upfront 
cost presented a barrier to smart water meter undertakings, 
as evidenced by the fact cost recovery/measurable return on 
investment (46%) and up-front utility expenses (42%) were 

considered by North American utility managers to be the major 
constraint in implementing such projects.   

Per unit metering costs vary greatly and depend on project scale, pre-
existing infrastructure and type of technology deployed. Whilst the 
many different permutations limit the validity of general estimates, 
our research suggested that the costs of projects undertaken in North 
America over the last decade have tended to fall between US$150 
to 300 per installed module (including installation, communications 
infrastructure and application costs). Comparing this with the unit 
costs of dumb water meters (US$30 to 60) is problematic as the 
incremental benefits vary dramatically depending on timeframe, 
assumed labour costs of meter reading, customer service costs and 
so forth. Moreover, available data is patchy. However, in terms of 
payback periods or returns on investment (ROI), of the few figures 
that have been publicly quoted, payback periods for smart water 
meters in North American and Australian cases have tended to be in 
the range of 3 to 15 years.

Importantly, the value added of smart meters in the areas of 
our study – Zambia and Kenya – has not yet been objectively 
assessed. Our view is that the benefits of improved revenue 
collection, greater transparency and more accurate billing, with 
a corresponding increased potential for resource conservation, 
would have a material impact in raising ROI. Identifying and 
evaluating what smart meters can bring to such projects remains 
a core focus of our initiatives going forwards, and we welcome the 
involvement from those in the industry.

SMART WATER SYSTEM CASE STUDY: URBAN WATER  
SUPPLY IN AFRICA
Smart water systems offer a range of potential benefits for both 
water services and water resource management in urban areas of 
the developing world.  First, a smart water system can help disrupt 

Kamstrup A/S · info@kamstrup.com · www.thegreendifference.info
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a water service’s downward cycle of poor operational performance 
and weak financial base, by way of increased revenue collection, 
reduction of non-revenue water (leaks and illegal connections), 
and more efficient payment processing. Second, the low cost 
collection and communication of consumption and payment 
data in electronic form paves the way for alternative models for 
urban standpipe supplies, rural water operation and maintenance, 
and more generally, flexible payment arrangements to serve the 
poor. Third, a greater understanding of the water resource base, 
and abstractions, can facilitate strategic water resource decision 
making. In addition, the secure nature of electronic payments 
and consumption data is likely to increase accountability and 
transparency across the water sector.

Smart water systems offer great potential to reduce operational 
inefficiencies of urban water services that are estimated to cost 
African water utilities around US$1 billion a year. First, by making 
water bill payments more convenient for customers, revenue 
collection levels are likely to improve. Second, administrative costs 
can be reduced by the utility. Third, with the ability to accurately 
locate and measure non-revenue water, those with illegal 
connections can be converted to paying customers. At the same 
time, leaks can be located and repaired, thus reducing pumping and 
treatment costs and promoting water conservation.  

There are therefore three key aspects to the urban water supply 
opportunities for smart water systems:
• Smart metering could reduce the inefficiencies in water supply 

systems with smart meters, a) remotely detecting leaks and 
illegal connections, b) increasing billing accuracy to promote 
payments that reflect consumption, c) improving data 
management to introduce smart tariffs, and d) prevent corrupt 
practices relating to meter reading and illegal connections

•  Mobile banking provides a platform for innovative mobile 
payment/saving and billing solutions which can a) reduce 
transaction costs and opportunity costs of water bill payments, 
b) increase collection efficiencies, c) create secure payment 
systems, and d) improve customer relations and satisfaction

•  Standpipe management models that incorporate smart 
metering and mobile banking would enable cashless and secure 
water point, whereby the unconnected poor could directly 
benefit from social tariffs and the utility could enjoy an increased 
revenue base. Smart technology would also allow for standpipe 
performance monitoring, regulation and accurate data to 
guide cost-effective water point expansion, such as in informal 
settlements.

NEXT STEPS
As a result of this initial research project, an action oriented 
programme of work has emerged, dubbed M-Water. This new label 
is in recognition of the pivotal role existing mobile infrastructure is 
likely to play in smart metering and mobile banking innovations.  
M-Water seeks to harness the transformative potential of mobile 
communications to achieve water security and improve the 
coverage, reliability and affordability of water services for the urban 
and rural poor. The project team aims to develop an international, 
interdisciplinary and multi-sectoral partnership to achieve three 
objectives: a) to develop and pilot innovative ideas and initiatives, 
b) to evaluate and monitor initiatives to determine developmental 
impacts, and c) to provide a global platform to share and debate 
new initiatives to drive pro-poor policy change at scale.

Partner organizations in both Zambia and Kenya have committed to 
pilot implementation as part of the M-Water programme. In Zambia, 
partners include the Ministry of Energy and Water Development, 
Lusaka Water and Sewerage Company, UNICEF-Zambia and Airtel. 

Kenyan partners include the Water Services Regulatory Board, Water 
Resources Management Authority, and Tana Water Services Board. 

THE SMARTER WATER PARTNERSHIP
We recognize that the economic case for investing in smart 
water systems needs to be made before they will be able to 
maximize their potential, particularly in the developing world.  
Making this case is not a core competence of academia, given 
the predominantly commercial motivations of the key actors (e.g. 
mobile network operators, smart meter vendors, m-payment service 
providers, and many water utilities). 

The Smarter Water Partnership was therefore established to 
ensure that both the social and economic investment case for 
smart water systems is made comprehensively. The Partnership 
includes members of the original research team at Oxford, and the 
relationship with the University is both close and complementary. 

As an independent organization the Partnership is structured 
around clear lines of transparency, accountability and governance. 
The Partnership is run for profit, but not for profit maximization. 
Our financial motivations are transparent: operating profits are 
reinvested in one or more of the projects that the consultancy 
undertakes on its own initiative. 

The Partnership is unashamedly and unambiguously driven by 
ideological conviction. We believe that smart water systems 
represent a catalyst of transformation, with the potential to improve 
the quality of life for many millions of people in the global North 
and South. Our objectives are first, to advance the existing smart 
water agenda by working with and for like-minded partners, and 
second, to expand and develop the opportunities for smart water 
by leading new initiatives that explore its potential.

SUMMARY
By generating accurate and reliable data, smart water systems 
deployed at scale can drive a step change in water sector 
accountability and transparency, thereby improving governance, 
reducing risk and ultimately creating a new business case for water 
sector investment. Partnerships across mobile network operators, 
water service providers, regulators and investors will be needed 
to realize the full potential of smart water systems and catalyze 
further innovations.  These alliances offer complementary benefits 
that are both commercial and developmental in nature. Bold 
thinking and innovative partnerships are now required to drive 
these technological advances to achieve water security and poverty 
reduction. MI
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Water utilities today are faced with critical challenges. Some 
of these include managing the potential for high visibility 
disruptions caused by aging infrastructure, handling service 
delivery requirements that push the limits of available capacity, 
balancing conservation measures with increasing operating 
costs, and meeting customer demands for improved service. 
Rehabilitation and replacement of existing treatment and 
distribution systems could resolve these issues, but this is a 
long, expensive process. Implementation of a two-way, fixed 
network, automated metering infrastructure (AMI) system can 
address these challenges in a more cost efficient way.

Many water utilities are considering the advantages of these smart 
metering systems to address the challenges mentioned above. 
Last year, a report by Oracle, “Testing the Water: Smart Metering for 
Water Utilities,” found that 62% of water utility managers identified 
enabling early leak detection as the most significant benefit of 
smart meter technology deployment, followed by 35% who said 
supplying customers with tools to monitor and reduce water use 
was crucial. Clearly, each drop of water saved, whether through 
eliminating leaks or reducing consumption, is of prime importance 
to water utility managers.

Smart metering systems, as personified by two-way, fixed network 
AMI, have distinct advantages over simple automated meter 

EvERy LAST DROp: GET ThE 
MOST OUT OF yOUR WATER 
SySTEM
By Dean Slejko

reading (AMR) solutions. Whereas mature AMR systems typically 
communicate one-way (from meter to utility) with a limited number 
of transmissions a day, the latest generation of AMI systems now 
provide a number of new capabilities that give today’s water utility 
manager the tools to get the most out of their system. 

Until recently, water utilities have not had the tools necessary to 
collect and analyze meter data to either effectively perform early 
leak detection or to monitor and reduce water use. Typically, water 
meters were read no more than once a month, water balances were 
performed once a year, and customer bills provided only historical 
(last month’s) usage. 

Utilities that have implemented AMR systems have made progress 
in analyzing consumption patterns to help find leaks and reduce 
customer usage. For example, some utilities now offer consumers 
the ability to look at current usage by placing daily customer 
consumption on a web site, which encourages conservation. 
Other utilities are also using the data they collect to identify leaks 
based on consumption patterns. The Department of Environmental 
protection in New york City, for example, recently unveiled a leak 
notification programme based on analysis of AMI data captured by 
the STAR® Network system. The programme proactively contacts 
consumers when water consumption varies significantly from their 
normal consumption patterns. 

TWo-WAy, TIMe SynchRonIzed 
coMMunIcATIon IS cRITIcAl
Leak detection programmes, 
however, just scratch the surface of 
what can be done when data from 
two-way AMI systems is available. 
The most significant capabilities of 
today’s AMI systems are two-way 
communication between meter 
and utility, and the ability to collect 
hourly, time stamped reads. The 
combination of these features allows 
utilities to more easily perform 
system-wide functions that yield a 
number of important benefits. 

Traditional AMR systems may provide 
hourly reads, but these reads are 
taken asynchronously. System clocks 
are set to different times, so each 
meter in the system is read at a 
different time. A fixed network AMI 
system that uses a time synchronized 
approach ensures that each system 
clock is set at the same time. Utilities 
then can take a network-wide reading 
at a single moment in time. 

A two-way, fixed network smart metering system consists of transmitter units connected to each water meter that automatically read meter data and 
transmit it to the utility. Data management software validates and presents the meter data so utility personnel can monitor system operation, take 
appropriate actions, and communicate back to customers.
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With two-way communication and hourly, time stamped meter 
readings, water utilities can realize benefits in a number of critical 
areas. Among these are promoting water conservation, improving 
customer service, reducing non-revenue water losses, and 
extending the life of existing infrastructure.

PRoMoTInG WATeR conSeRVATIon
In the Oracle report cited above, 76% of water consumers who 
responded said they are concerned about water conservation. Most 
believe they could conserve more, and 71% would reduce their 
usage if they had detailed information on their water consumption 
to motivate them. Utilities can use analysis of hourly data to enforce 
conservation measures such as water use restriction rules. Water 
usage information also can be sent directly to customers so they 
can make real time decisions, encouraging conservation.

IMPRoVInG cuSToMeR SeRVIce
While automatic collection of meter readings allows utilities to 
bill more accurately, hourly readings can help utilities increase 
outreach and deliver more personalized service to their customers. 
For example, instead of waiting until a customer calls to inquire 
about a high water bill, hourly data can be analyzed to identify 
customers whose usage patterns might indicate continuous 
consumption. A proactive notification, the approach being taken in 
New york City, would prompt consumers to check for leaks within 
their home or business before they receive a large bill. 

ReducInG non-ReVenue WATeR loSS
Time synchronization provides utilities with the ability to perform 
system-wide reconciliation to more easily compare how much 
water flowing into the system is actually getting to customers. 
Typically, water utilities only perform a system balance by 
reviewing the last year’s worth of data. By offering an accurate, time 

synchronized snapshot of the entire 
water system, the latest fixed network 
AMI systems make the process of 
balancing and reconciliation easier and 
more efficient.

Regular system balancing has a 
number of benefits. Most notable is 
the ability to identify areas of possible 
system leaks prior to a major main 
break or other service disruption. Using 
time synchronization, utilities can 
isolate areas of the system that may 
have leaks, and determine whether 
these are occurring before or after 
the water meter. Once the data is 
analyzed, utilities can take additional 

measures, such as employing acoustic 
leak detection, to accurately pinpoint 
the location of the leak, or check 

specific accounts where abnormal consumption is occurring due to 
tampering or other problems.

eXTendInG The lIFe oF eXISTInG InFRASTRucTuRe
Every unit of water that is saved as a result of improved billing 
accuracy, conservation, or reduced leakage helps prolong the life 
of existing infrastructure. In its 2009 Report Card for America’s 
Infrastructure, the American Society of Civil Engineers estimated 
that the nation’s drinking water systems face an annual funding 
shortfall of at least $11 billion to replace aging infrastructure and to 
comply with existing and future federal water regulations. This trend 
is complicated by geographic shifts in population, requiring system 
expansion in areas of high growth, and maintenance of aging 
systems in areas of diminishing populations with correspondingly 
smaller rate bases. While many water systems are approaching the 
end of their useful life (with some pipes well past their useful life), 
the difficult economic climate suggests that the funding required 
for costly infrastructure improvements will be difficult to obtain.

concluSIon
Water utilities can realize significant benefits by deploying 
fixed network AMI systems with two-way, time synchronized 
communication. providing real time information directly 
to customers gives them the ability and incentive to make 
conservation decisions. Communicating with customers also can 
help to identify potential leaks after the meter, saving customers 
the expense of unused water as well as potential property damage. 
Time synchronization of meter readings allows for regular water 
system balances, enabling early leak detection before a major 
disruption occurs. Finally, implementation of AMI systems can 
help extend the life of existing infrastructure before the need 
and expense of rehabilitation or replacement. With the critical 
challenges facing water utilities today, the latest generation of 
AMI systems can help get every last drop out of your existing 
infrastructure. MI

Features, functions and benefits of AMI systems

In typical automated meter reading networks system clocks vary, while in a time synchronized network all system clocks are set at the same time. In a 
time synchronized network a system-wide reading can be taken of all meters at a single point in time. The data collected from this read can be used to 
simplify system reconciliation. 
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As part of its holistic approach, pressure management through 
fixed outlet control has been actively pursued by Halifax Water 
to ensure pressure within the distribution system is optimized 
for customer service and kept at levels to minimize leakage. As 
a result of recent research in advanced pressure management, 
Halifax Water has taken water loss control to new levels

Building on the successful installation of district metered areas 
(DMAs), flow modulated pressure control was installed in a typical 
sector in Dartmouth to further control and manage leakage. 
The Dartmouth Central DMA was selected to evaluate advanced 
pressure management as a leakage management tool for the 
Water Research Foundation study (Project 2928) on “Leakage 
Management Technologies”. By reducing system pressures during 
periods of low demand, flow rates through background and active 
leaks were expected to be reduced. Improved control of system 
pressures would also reduce or eliminate pressure surges that can 
occur within the DMA. Where pressures would be reduced during 
the low night flow periods, when they typically increase, a reduction 
in main breaks was also anticipated.

Dual supplies into the DMA offered the challenge of modulating 
two control valves in geographically differing locations, to achieve 
the desired system pressure in response to the changing demand. 
Flow modulating pressure reducing valve (PRV) controllers 
were installed at the Leaman and Micmac supply chambers and 
programmed to regulate the pressure, a modest 10 meters head 
between minimum and maximum through the trial period.
 
OPERATIONAL ISSUES 
Over the twelve month trial period, repeated 
attempts to operate the Leaman and Micmac 
supply chambers simultaneously in flow 
modulation mode were unsuccessful. Typically, 
in response to an increase in demand, one of the 
supply chambers would respond by increasing the 
system pressure as the flow through that chamber 
increased. This increase in system pressure is 
sensed at the second supply chamber where a 
corresponding reduction in flow occurs, which is 
interpreted by the PRV controller as a reduction in 
demand. The second supply chamber responds to 
this perceived reduction in demand by reducing 
the system pressure, thus creating a cycle that 
eventually results in the complete closure of the 
second or lag supply chamber.

Various control settings were tested, but over time 
one supply chamber would eventually override 
the other. Programming the PRV controller at the 
Micmac supply chamber to function in time-based 
modulation with Leaman in flow modulation was 
also tried with limited success. Ultimately, to meet 

LEAKAGE REDUCTION IN  
A DISTRICT METERED AREA  
AT HALIFAX WATER
By Graham MacDonald and Carl Yates

the intent of the project, the Micmac supply chamber was turned 
off, leaving the Leaman chamber supplying flow and modulating 
the pressure for the entire zone. Although this produced data 
that satisfied the project, it was clear that Halifax Water could not 
continue to operate the DMA with a single supply.

SOLVING THE PROBLEM
Following the trial period, Halifax Water staff identified the problem. 
In simple terms, the supply chambers were connected hydraulically 
but were acting independently at the control level. In this mode, 
an increased flow through one supply chamber translated into a 
flow reduction in the other. To correct this, the controllers at each 
supply chamber would have to be using the same process variable, 
the total DMA demand, or the totalized flow from both meters. To 
accomplish this, Halifax Water staff, in partnership with Dalhousie 
University, developed a control algorithm that combined the real 
time flow from each meter into a single total DMA flow. This total 
flow value would then be input into the PRV controllers at each 
chamber in place of their respective flow meter values. In this way, 
the controllers at each location would increase and decrease the 
pressures together in response to the total DMA demand. Digital 
spread spectrum radios were installed at each site and a peer-
to-peer connection established to allow the required flow data 
transfer.  The remote terminal unit (RTU) at each site will execute the 
algorithm and output the total flow demand to the PRV controllers. 
The algorithm incorporates fail safes to accommodate possible 
communication losses and other technical scenarios. Figure 1 shows 
the initial test setup with a programmable logic controller (PLC) 
running the algorithm connected to the controller.

Figure 1 – Test setup including temporary PLC and PRV controller at Micmac site
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The completed system will take advantage of the processing 
capabilities of the PLC-based RTU that is a standard component 
of the Halifax Water SCADA.  Leveraging off the SCADA system 
will minimize additional components required and simplify the 
installation.

RESULTS
Initial results are very positive, communications are reliable  
and the flow updates at the controllers occur in less than  
4 seconds. To accommodate local hydraulic issues, the  
controllers can be configured with differing ramps. Figure 2  
displays the total DMA flow with modulated pressures at each 
supply point. 

As seen in Figure 2, the two pressures track very well with the total 
DMA flow. The difference in the pressures represents the different 
elevations of the supply chambers.

Figure 2 – Total DMA flow with modulated pressures at each supply point (Micmac and Leaman)

Following a reasonable trial period, this 
arrangement will be made permanent and 
the test equipment will be moved to other 
DMAs for evaluation. In future, Halifax 
Water will be exploring opportunities to 
use motorized pilots and eliminate the 
need for the PRV controller at sites where 
power is available. The control logic will 
reside in the SCADA system RTU at each 
site. MI

This article was previously published by the Water 
Research Foundation in the July-September 2010 issue of 
Drinking Water Research.
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THE ROAD TO SMART 
METERING IN AUSTRALIA
By Phil James

Australia’s electricity sector has been the subject of ongoing 
micro-economic reform since the mid-1990s, progressing 
from individual state-based regulatory regimes to a largely 
integrated national structure.

The National Electricity Market (NEM) formally commenced in 1998 
and operates across the world’s largest interconnected power 
system, continually meeting the demand of more than 8 million 
electricity consumers. The NEM is an “energy only” wholesale 
market, with weather-driven needle peaks in demand and relatively 
low forecast reserve plant margins. These features are especially 
relevant in the Victorian and South Australian regions of the NEM, 
which experience some of the world’s worst load duration curves. 
For these reasons, structural and policy improvements in wholesale 
market efficiency are of particular importance.

In this second of three articles broadly covering smart metering 
in Australia, the focus is on the Victorian advanced metering 
infrastructure (AMI) programme. The AMI programme is the first 
large-scale rollout of smart meters to occur in Australia. 

VICTORIA – TAKING THE LEAD
In the last year of the twentieth century, the Victorian energy 
regulator foreshadowed a decision that would have far-reaching 
consequences for the electricity sector across Australia.

When it published the 2001-2005 Electricity Distribution Price 
Review (EDPR), the Office of the Regulator General (ORG) indicated 
that it was prepared to consider requiring interval meters for 
domestic and small business customers if the benefits of interval 
metering justified the additional cost.

While it would be July 2004 before the ORG’s successor 
organization, the Essential Services Commission (ESC) of Victoria, 
issued a final decision mandating their installation, Victoria had, 
once again, taken a lead position in regulatory reform.

The ESC concluded that a targeted rollout of interval meters would 
improve the competitiveness and efficiency of the electricity market 
in Victoria and thereby contribute future net economic benefits to 
electricity customers and to the economy generally. It also decided 
to mandate a phased installation programme, commencing in 2006, 
which would mean that: 
•	 In the seven years to 2013, up to a million large customers 

and customers with electric water heating would have their 
accumulation meters upgraded to interval meters, and

•	 Over an extended period, when a new or replacement meter 
was required, the around 1.3 million remaining meters would be 
upgraded.

Of critical importance to its final decision, the ESC determined that 
price signals that reflect the costs of electricity use patterns were an 
essential prerequisite for electricity consumers and the economy 
as a whole to realize the potential benefits of electricity industry 
structural and policy reforms. It considered that the responses 
of electricity users to cost-reflective prices should contribute to 
reducing the volatility of energy prices by smoothing peaks in the 
electricity load profile, improving the supply and demand balance 

in the wholesale market, and lowering the cost of energy by 
delaying investments in new demand-satisfying infrastructure.

In its earlier draft report, the ESC had canvassed the question of 
whether it should play an active role in fostering or mandating 
the rollout because, in its view, “the market does not necessarily 
deliver improved economic, social or environmental outcomes in all 
situations.”

Finally, the ESC concluded that an interval meter rollout (IMRO) 
was required to achieve both cost-reflective pricing and the 
technological platform needed to deliver the potential economic 
and social benefits. It also determined that no individual decision 
maker (retailer, distributor or consumer) would have the necessary 
incentive to undertake the programme on its own. 

On that basis, the ESC decided that regulatory intervention was 
appropriate and set about implementing its decision, through 
the 2006 EDPR, so that Victoria’s electricity distributors could 
commence the IMRO programme, as scheduled, in 2006.

IMRO GIVES WAY TO AMI
Under the IMRO programme, the ESC did not require the use of 
interval meters with communications capability. This did not prevent 
the inclusion of communications-enabled devices and may simply 
have been a pragmatic approach to implementation. At the time, 
a derogation from the National Electricity Rules only maintained 
the distribution companies’ monopoly on meter provision and 
meter data services in relation to meters that did not have remote 
communications capability. Although it is speculative, it is likely 
that the ESC saw benefit in being able to give effect to the IMRO 
programme more quickly and efficiently if distributors maintained 
their monopoly over meter provision. The ESC already possessed all 
the necessary regulatory powers to mandate a distributor-led IMRO.

What is clear is that energy retailers showed little interest in any 
type of large-scale IMRO programme.

While there was significant market interest in the IMRO design 
there was also a level of concern that the lack of mandatory 
communications capability could result in the loss of substantial 
potential future benefits if not addressed. In 2005, in response to 
these concerns, the Victorian state government commissioned 
CRA International to review the IMRO programme to determine if it 
would be cost-effective either to add communications capabilities to 
meters that continued to be rolled out according to the existing IMRO 
schedule, or to add communications capabilities and accelerate the 
programme so that all meters would be converted to IMRO meters 
plus communications within four years from 2009 to 2012 inclusive.

This CRA review was quite comprehensive and recommended a 
number of variations to the IMRO programme, the first of which 
was the addition of two-way communications capability utilizing 
private, rather than public, networks. It also recommended greater 
harmonization of standards across the different distribution areas and 
a deferral of the scheduled IMRO commencement, both to facilitate 
the extra work required and to avoid the “rework” needed if meters 
were rolled out early without communications capability. Finally, it 
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recommended accelerating the programme schedule in order to 
reduce implementation costs and enhance programme benefits.

To demonstrate the extent to which Victoria was then leading the 
national reform effort, it would be two more years (April 2007) before 
the Council of Australian Governments committed to a national rollout 
of smart meters and a further year (June 2008) before the Ministerial 
Council on Energy (MCE) determined that an accelerated national 
smart meter rollout would maximize economic and social benefits. 

There were further changes during this period. Late in 2007, the 
MCE established a national minimum functionality standard for 
smart meters that Victoria adopted. With the additional changes 
recommended by the CRA review then approved by the state 
government, the AMI programme was born and IMRO was superseded.

In its 2008 Smart Meter Decision Paper the MCE noted that, 
“Victoria already has a legislative commitment to rollout smart 
meters and this programme is well underway. MCE supports this 
initiative within the national rollout and notes the benefits of a lead 
jurisdiction. Victoria agrees to work with other jurisdictions on the 
development of the national framework to support a consistent 
agreed business model for NEM arrangements and retailers. MCE 
notes that Victoria may proceed with meter procurement based 
upon existing specifications.” 

By the end of 2008, Victoria looked likely to be the first jurisdiction 
in the world to undertake a large-scale smart meter programme 
utilizing full communications capability and a home area network.

But, as is becoming customary, more change was coming, this time 
in the form of the Victorian Auditor-General.

TROUBLED BEGINNINGS
Victoria is segmented into five separate electricity distribution 
regions but due to the cooperation of related parties there are 
only three “smart meter zones”. Two of the three are utilizing a 
proprietary mesh radio network communications technology 
developed by Silver Spring Networks and the third is using 
WiMax. The Silver Spring equipped distributors commenced their 
respective rollouts earlier and by late 2009 had installed some 
10,000 meters across the greater Melbourne area.

Around 2.5 million smart meters will be installed by the time the 
programme is completed in 2013 and the schedule is demanding. 
The targets required to be met in each project year are:
•	 5% (125,00) by June 2010
•	 25% (625,000) by June 2011
•	 60% (1.5 million) by June 2012 
•	 95% (2.375 million) by June 2013, and
•	 100% (2.5 million) by December 2013. 

In November 2009, the Victorian Auditor-General (VA-G) released 
a report called “Towards a ‘smart grid’ – the roll-out of Advanced 
Metering Infrastructure,” which was highly critical of programme 
governance and management. The key findings related to governance, 
programme management and the lack of consumer information. 

While the government initially rejected the criticism, in March 
2010 the energy minister announced a review of the programme 
and placed an indefinite moratorium on the introduction of cost-
reflective tariffs, following lobbying by a number of consumer 
organizations.

Both the Auditor-General’s report and the subsequent actions of 
the minister cast a shadow over the programme which, by that 
time, was ramping up to full capacity. When the minister made his 
announcement, in March 2010, nearly 100,000 meters were already 
installed and operating Victoria.

A state election was scheduled for November 2010. The incumbent 
government had been in power for 11 years in Victoria and, by 
the beginning of 2010, was dealing with poor public perceptions 
of a number of major infrastructure projects. Among these were 
two high profile projects; a desalination plant to address drought 
conditions in the state, and a replacement for Victoria’s ageing 
public transport ticketing system.

Both projects were contentious and were plagued by cost and time 
overruns. Driven by the Auditor-General’s report and a very active 
opposition, the AMI programme became the third “challenged 
project” in the public’s mind.

Then Victorians changed their government.

WHERE TO FROM HERE?
The new premier has promised a comprehensive review of all the 
contentious projects, including the AMI programme. At the time 
of writing, the moratorium on time-of-use (TOU) tariffs is still in 
place and the programme faces an uncertain future while a new 
minister considers his options. However, despite these challenges, 
installation of new meters continues unabated and distributors are 
broadly on or ahead of schedule.

Given the criticism of the programme in a number of quarters, 
particularly in respect to benefits, it is puzzling, to say the least, 
that more effort is not being made to develop and deliver tangible 
benefits for early adopter consumers. The most obvious of these 
are tariffs that reward consumers who can shift load and devices 
that take advantage of the richness of consumption information 
available from the interval meter.
 
The very basis of the programme relies on the provision of cost-
reflective pricing that will drive behaviour change. A moratorium 
on distributor-imposed TOU tariffs may have placated consumer 
activists in the run-up to the state election but as long as it 
remains in place consumers will be denied the achievement of the 
programme’s broader objectives.

On the second matter, there are already a number of high quality, 
inexpensive in-home display devices available in the Australian 
market that are suitably enabled to communicate with AMI 
meters. These devices can provide consumption, cost and carbon 
information, almost in real time, and are an ideal way for consumers 
to derive tangible benefits from the AMI programme from soon 
after they have a meter installed.

While in time there will be more sophisticated appliance control 
systems available that function seamlessly within the home area 
network, the in-home display is the easy place to start and a 
demonstrable way for consumers to benefit.

It is understandable that for all its ten-year history to date the focus 
has been on regulatory, technical and, now, operational matters but 
it really is time the focus shifted to the consumer.

And, with that in mind, despite their apparent lack of engagement 
to this point, it’s an opportune time for the energy retailers to get 
involved.

After all, they “own” the consumer, don’t they?  MI
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Ensuring secure supply, moving to a low carbon economy and 
keeping prices affordable are the key challenges that drive 
our energy and environmental policies. Smart metering – 
enabling consumer behaviour change, revolutionizing industry 
processes and customer service, facilitating smart grids – is 
central to that framework. We have therefore made a full rollout 
of smart meters to homes and businesses a key part of our 
programme for government.

Our vision is for every home in Great Britain to have smart energy 
meters, giving people far better information about, and control 
over, their energy consumption than today. Businesses and public 
sector users should also have smart or advanced energy metering 
suited to their needs. And we want to effectively complete the 
rollout in 2019, well ahead of previous plans.

The implementation of smart metering will be one of the largest 
and most complex changes undertaken by the energy industry. 
It will entail the renewal of the stock of electricity and gas meters 
for domestic and smaller non-domestic customers in less than a 
decade, a significant acceleration of a process that would normally 
take around 20 years. Some 53 million meters will need to be 
replaced and over 30 million households and businesses will need 
to be visited. A substantial financial investment of over £11 billion 
will be needed to unlock benefits of over £18 billion.

RESPONSE TO PROSPECTUS CONSULTATION
On 30 March 2011 the Department of Energy and Climate Change 
(DECC) and the Office of Gas and Electricity Markets (Ofgem) 
published the response to the consultation on the Smart Metering 
Prospectus with supporting documents on:
• Data access and privacy
• Rollout strategy
• Design requirements with a revised functional requirements 

catalogue
• Central communications and data management
• Implementation strategy
• In addition we also published two revised impact assessments 

covering the domestic and non-domestic rollouts. These update 
our evidence base and analysis of the costs and benefits of the 
rollout.

The publication of the Prospectus response followed a period on 
extensive consultation with a wide range of stakeholders including 
industry consumer representatives and other stakeholders. We have 
also sought to learn from the experiences of other countries.
This package of documents sets out the government’s conclusions 
on the policy design for the implementation of smart metering 
and our approach in critical areas such as data privacy and 
consumer engagement. It also sets out how we will take forward 
implementation and the associated legislative and regulatory 
changes.

A broad range of issues is covered, from facilitating investment to 
the delivery of consumer benefits. In relation to the commercial and 
technical foundations for the mass rollout of smart metering, these 
conclusions fall into three parts:

SMART METERING  
IN GREAT BRITAIN
By Charles Hendry, Minister of State for Energy, UK

• The design of new obligations on energy suppliers to install 
smart meters to a timetable that best delivers the benefits for 
consumers

• The definition of functions that each mandated smart metering 
installation must be capable of supporting – and the translation 
of this into technical specifications against which meters can be 
manufactured

• The allocation of responsibilities and capabilities to manage the 
large volumes of data from smart metering effectively, efficiently 
and securely.

New obligations will be placed on industry participants to deliver 
the policy design. These obligations will be introduced principally 
using powers under the Energy Act 2008 and will be subject 
to the appropriate consultation processes. Compliance will be 
monitored and enforced by Ofgem as part of its wider regulatory 
responsibilities.

BUSINESS CASE
Our impact assessments indicate that there is a strong business case 
for taking the programme forward. These predict benefits across 
the domestic and smaller non-domestic sectors of £18.6 billion over 
the next twenty years, implying a net benefit of £7.3 billion. These 
benefits derive in large part from reductions in energy consumption 
and cost savings in industry processes.  

We believe that smart meters will deliver a range of benefits to 
consumers, energy suppliers and networks.  Consumers will have 
real time information on their energy consumption to help them 
control energy use, save money and reduce emissions. By 2020, we 
expect the average consumer (with both electricity and gas) to save 
around £23 per year on their energy bill. Energy suppliers will have 
access to accurate data for billing and to improve their customer 
service. Smart metering will also allow suppliers to reduce costs, 
for example by reducing call centre traffic, removing the need for a 
site visit to read meters and allowing better management of debt. 
Energy networks will have better information to use in managing 
and planning current activities, which will support the development 
of smart grids.

DELIVERING SMART METERING TO GB CONSUMERS
Energy suppliers will be responsible for the deployment of smart 
meters to their domestic and smaller non-domestic customers. 
It is important that the consumer experience of the rollout and 
installation process is positive and promotes awareness of the 
benefits of smart metering. This will be important in securing 
energy savings and the overall benefits of the programme. 
It is essential that consumers’ interests are at the heart of the 
programme to deliver smart meters across GB and that they are 
empowered to better manage energy use.

As part of the rollout suppliers should provide domestic consumers 
with an in-home display that meets the relevant technical 
specifications. This display will provide almost instant information 
about what energy is being used and when. Consideration will need 
to be given to consumers’ accessibility requirements, ensuring that 
everyone can access the information they provide. We envisage that 
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Testing metrology and supplementary devices is important. But this is only one aspect of smart meters. 

To test the complete functionality you have to test data communication as well. 

In cooperation with a partner ZERA has developed a new test system.
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Test System for Smart Meter

Ability to test data communication on protocol layer

Automatic execution of predefi ned test cases

Manual mode for specifi c troubleshooting

Verifi cation of the SML data protocol

Integration of DLMS and IEC 62056-21 in preparation

Seamless integration of partner software into WinSAM

Upgrading of existing test systems possible

energy suppliers and others will offer consumers new products and 
services around this standard meter and in-home display.

We have decided that consumers will have a choice over how their 
consumption data is used and by whom, except where data is 
required to fulfil regulated duties. The government is minded to 
define regulated duties narrowly and further work on this is now 
being done. With regard to accessing data for other purposes, we 
can see the strength of the arguments for requiring suppliers to 
obtain explicit informed consent from consumers.  
Recognizing the importance of consumer engagement for the 
success of the programme, the government will develop a strategy 
for promoting consumer engagement. As part of this, there is a 
strong case for some elements of consumer engagement to be 
carried out centrally or on a coordinated basis.  

Suppliers should develop and comply with a new code of practice 
governing the installation of smart meters at customer premises. 
This licence-backed code will include restrictions on unwelcome 
sales activities and on upfront or one-off charging for smart 
metering equipment.

APPROACH TO THE ROLLOUT OF SMART METERS
The government has set ambitious goals for smart metering 
in Great Britain in terms of the scale and scope of the rollout 
programme. These include the deployment of both gas and 
electricity smart meters to domestic and smaller non-domestic 
consumers, underpinned by a strong emphasis on consumer 
benefits. The programme is focused on putting in place the building 
blocks to enable the rollout to get off to a good start and to be 
completed in a cost-efficient and timely way.

We have concluded that suppliers should be set licence obligations 
to deliver the rollout of smart metering in the domestic and smaller 
non-domestic sectors, underpinned by an appropriate compliance 
regime. Our intention is to bring forward a proposal to obligate 
suppliers to take all reasonable steps to complete the rollout 
in 2019, and we will initiate a consultation on detailed licence 
obligations on this basis, with a view to these coming into effect in 
the first half of 2012.  

We envisage that the mass rollout will start at the beginning of 
the second quarter of 2014. The period before this will provide the 
opportunity to build a solid foundation for the mass rollout of smart 
meters. During this foundation stage, measures should be put in 
place to support technical and commercial interoperability. And 
industry participants may be required to conduct activities and 
deliver outputs in accordance with the programme’s approach to 
building market readiness which will be developed in phase 2 of the 
programme.  

The programme will review rollout progress during the foundation 
stage and will propose changes to these arrangements if 
appropriate ahead of the mass rollout. From the start of the mass 
rollout, suppliers should be required to take all reasonable steps to 
install only compliant smart meters.  

COMMON REQUIREMENTS FOR SMART METERING EQUIPMENT
We published a Functional Requirements Catalogue setting out a 
set of minimum functional requirements for the smart metering 
system that can then be developed into technical specifications. 
This is important to ensure technical interoperability and promote 

effective operation of the end-to-end smart metering system. 
This is important for the smooth functioning of the retail 
market, as it enables customers to switch supplier without the 
need to replace their metering equipment each time.

Setting requirements for the smart metering system against 
which suppliers will be required to deliver is important to 
ensure this interoperability. The requirements will be based 
on open, non-proprietary standards in order to promote 
competition, control costs over time and enable future 
developments. The technical specifications should be based 
on the minimum requirements set out in the Functional 
Requirements Catalogue. The technical specifications should 
also reflect security requirements developed in response to 
rigorous security risk assessments.  

The programme is facilitating the process of converting the 
functional requirements into technical specifications – such that 
compliant meters should be available in volume during 2012. It 
will also be necessary for the programme to develop enduring 
governance arrangements for the technical specifications for 
smart meters.

SMART METERING COMMUNICATIONS AND DATA 
MANAGEMENT
Communication of data to and from smart meters in the 
domestic sector will be managed centrally by a new, Great 
Britain-wide function covering both the electricity and gas 
sectors. We refer to this new function as the central Data and 
Communications Company (DCC). This will provide benefits 
of efficiency and interoperability, and will also enable the 
simplification and improvement of industry processes, 
including change of supplier, and the development of smart 
grids. The DCC will provide two-way communications to smart 
meters, to which smart meter service users (suppliers, network 
companies and other authorised third parties) will be given 
access for specified purposes.
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We have concluded that the DCC should be created as a new 
licensed entity, which will be responsible for the procurement and 
contract management of data and communications services that will 
underpin the end-to-end smart metering system. The government 
will run a competitive application process for the DCC licence.  It is 
our intention that the DCC should be responsible for procuring the 
necessary equipment and services to provide wide area network 
communications, including the wide area network module.  

Initially the scope of the DCC’s activities and services should be 
limited to those functions that are essential for the effective transfer 
of smart metering data, including secure communications, access 
control, scheduled data retrieval and translation services (where 
necessary). The DCC should, at a later date, take on the role of meter 
point/supplier registration service provider. Suppliers in the smaller 
non-domestic sector should not be obliged to use the services of 
the DCC for meters with smart functionality, but may elect to do so. 
However we will be keeping this position under review.  

We have concluded that the government will initiate procurement 
of service provider contracts in parallel with the DCC licence 
applications process in order to deliver the early establishment of 
its services. The DCC should be required to adopt communications 
contracts associated with compliant meters installed before its 
services are available, subject to these contracts meeting pre-
defined criteria. There should be a limit on the number of contracts 
that the DCC would guarantee to accept, subject to the adoption 
criteria being met.

MANAGING THE PROGRAMME
The central programme will be managed by the DECC, but its 
success will depend on the engagement and expertise of industry, 

national representative organizations, local organizations and 
individuals, together with government and regulators. That 
will ensure we deliver the full benefits of the programme; for 
consumers, for industry and for GB as a whole.

Industry, consumer groups and other stakeholders will continue 
to be involved in the programme and it is envisaged that their 
involvement will intensify. The programme will retain much of 
the current approach that has successfully driven Phase 1, with 
evolution to reflect the changing nature of the programme and 
feedback received from stakeholders.

We have now entered the second phase of the Programme – the 
Foundation Stage. During the Foundation Stage, the metering 
technical specification will be finalized; suppliers will procure, 
test and begin to roll out meters; and the DCC will be set up. The 
Foundation Stage will be critical. By delivering a positive consumer 
experience of smart metering, by ensuring that industry is ready 
and able to roll out millions of meters, it will build a solid platform 
for the mass rollout which follows. MI

www.decc.gov.uk
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Recent research from the analyst firm Berg Insight predicts that 
the number of smart electricity meters worldwide will grow 
at a compound annual growth rate of 31.1% between 2009 
and 2015 and will reach 302.5 million devices at the end of the 
period.

In Europe and North America, over the next five years the 
penetration rates for smart metering technology are projected to 
increase from around 15% to 20% today to nearly 50%, while Asia-
Pacific is projected to soar from less than 1% to 25%. By the mid-
2010s, the majority of all electricity meters shipped in the world’s 
leading economies is expected to have advanced functionalities 
and networking capabilities. Berg Insight anticipates that growth 
will continue in the second half of this decade, with many markets 
approaching 100% penetration by 2020.1

In this fast moving technology environment Telit has strengthened 
its position as one of the market leaders. Telit has the most 
complete product offering for the M2M market covering all 
relevant cellular technologies (GSM/GPRS, EDGE, UMTS/WEDGE/
HSPA, CDMA) combined with embedded or stand alone GPS  and 
short range (ZigBee, Wireless M-Bus and low power proprietary 
mesh).
 
Short range devices are highly suitable for power sensitive or 
battery operated applications. A prime example of this type of 
application is one under much growth pressure due to a number 
of initiatives for infrastructure modernization: automatic meter 
management (AMM). AMM allows the system to frequently 
measure, collect, and analyze consumption, which improves overall 
system management. The leading communication technologies 
for AMM are ZigBee and Wireless M-Bus, because they provide 
two-way communication and data transmission while not being 
subject to recurring airtime charges within the local environment. 
Both technologies are established standards and therefore 
interoperability between different device providers is guaranteed.

TelIT modules (WIReless m-Bus and ZIgBee)
Telit’s ME50-868 belongs to the latest generation of Wireless M-Bus 
products. It supports the Wireless M-bus European standard EN 
13757-4 for data exchange on remote meters (S, T and R modes) 
and is the only product in the market compliant also with the EN 
13757-5:2008 extension of part 4 that specifies additional routing 
in order to reach longer distances (R2 and Q mode) at 868 MHz. On 
the application level Telit is compliant with Dutch profile NTA8130 
and OMS and supports AES encryption. Full compatibility on the 
network is available with the all the devices supporting the Wireless 
M-Bus standard (part 4 or part 5).

The ZE51-2.4 and the pin-to-pin compatible ZE61-2.4 with higher 
output support the ZigBee PRO protocol stack and the ZigBee 
1 Berg Insight: Smart Metering - World 2010

BEST OF BOTH WORLDS: 
COMBINING SHORT RANGE AND CELLULAR 
TECHNOLOGIES FOR EFFICIENT METERING 
APPLICATIONS
By Milena Milosevic

Alliance standard profiles such as SEP 1.0 dedicated to smart energy 
applications. Telit also provides custom ZigBee profiles, full support 
and training during product design.

All these products are based on the same 26x15x3 mm form 
factor with a weight of only 1.7 g, have LGA mounting technology 
(suitable also for manual soldering in case of the small volume 
applications), and are fully pin-to-pin compatible. This guarantees 
flexibility and the possibility to re-propose the same design of 
wireless communication on different market segments. All the 
modules include an RS232 interface, integrated digital and analog 
I/Os and can easily be integrated into a system, thus reducing 
development time and cost. Long battery life is ensured with 
stand-by mode that requires only 1 µA for external wake-up on 
interrupt. In order to provide full remote control of the application, 
the best choice is cyclic wake-up where the module listens 
periodically via radio link (controlled by an internal timer) with a 
consumption of 3 µA.

InTegRaTIng shoRT Range and cellulaR Technology
Although the advantages of short range technologies are great, 
they can be enhanced with the integration of cellular connectivity. 
By having extensive in-house knowledge of both cellular and 
short range technology, Telit is ideally positioned to integrate a 
gateway solution that allows the IP host and short range end node 
to establish a connection. Integrating short range and GSM/GPRS 
creates an optimal communication system that is suitable not 
only for smart grids but also for the automation of residential and 
commercial buildings or the management of large sites controlling 
HVAC (heating/ventilation/air conditioning), lighting, access, 
irrigation, urban semaphores, airports, and harbours. A short range 
solution that integrates a cellular gateway can provide information 
to the IP host, enable the transmission of an alarm via SMS, or 
activate an emergency call.

At a time when the world is increasingly concerned about rising 
energy costs, short range solutions are viewed as a leading 
technology helping to reduce energy costs in residential and 
commercial buildings through smart energy products. The 
integration of short range wireless technologies offers customers 
several benefits: the low power consumption of Wireless M-Bus and 
the intelligent ZigBee mesh network topology, reduction of the 
installation and maintenance costs, as well as savings created by the 
low cost of the technology coupled with significantly reduced data 
transmission costs – given that only data sent through the gateway 
over the cellular network is subject to charges.

all-In-one soluTIon: The gaTeWay
The GG863-SR gateway is equipped with a Telit GSM/GPRS 
programmable module, the GE863-PRO3, and a short range Telit 
module that manages the short range network (ZigBee coordinator 
or Wireless M-Bus concentrator). The main application runs on the 
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ARM9 processor embedded in the GG863-SR, and a dedicated API, 
developed by Telit, manages the data transmit and receive, set up, 
and other operations related to GSM/GPRS or to the short range 
network and web interface.

The local sensor network is a set of nodes that periodically 
report data or get interrogated by the coordinator node for data 
processing. The coordinator node, located inside the gateway 
solution, gathers information from nearby sensor nodes over a 
short range wireless network, which then processes the data and 
sends the requested information over a wide area wireless network 
such as GPRS. All short range functionalities are included in the 
gateway, thus enabling completely transparent access and control 
of the local network, data message flow, and command execution 
to the external IP host. This process allows all of the necessary 
communication to be managed through a web server enabling 
direct management of the gateway interface. The behaviour of 
the gateway can be customized through the embedded Linux 
interface, which provides a complete development environment 
and additional dedicated libraries for GSM and short range, while 
the configuration of the main GSM/GPRS and short range network 
parameters can be handled over a web interface.

alIgnIng cusTomeR and maRkeT RequIRemenTs
Developing efficient products for the M2M market is not an easy 
task. Several aspects, which are not important in the development 
of consumer products, must be considered here. Customer and 
market requirements are, of course, the most important criteria. 
Every product Telit develops is defined with consideration to market 
and customer input from around the world. Sometimes requests 
are customer specific, sometimes they have general value for most 
customers, and sometimes there is conflict between requests that 
requires a great deal of ingenuity to be resolved.

With 400 employees worldwide, Telit has the largest M2M dedicated 
workforce, which enables us to continually develop our product 
offering and to intensively support our customers. Telit offers local 
support in every regional sales office allowing us to be close to our 
customers with no language barriers. In addition, there is an online 
Technical Support Forum where clients receive assistance with their 
questions from the Telit Technical Support team at any time.

The next area of consideration, which plays a valuable role in the 
product development process, is roadmap continuation. The most 
important aspect of this process to Telit is compatibility: Telit is 
dedicated to providing compatible products that allow long time, 
new, and future customers to support their applications with 
minimal effort. Accomplishing this goal requires deep knowledge 
of how communication devices are used in the field and a clear 
understanding of customer design requirements.

The final consideration, but clearly an extremely critical one, is price 
for value. Telit continuously strives to offer the best product to 
price ratio, without compromising quality. Achieving this objective 
requires Telit to implement several redesign activities throughout 
the product’s lifespan and to select the best components in an 
optimal cost range. Our customers can state with conviction that 
Telit has never abandoned its products, once handed over from 
development to mass production, and has always supported 
them throughout the life of the platform, which is normally five 
years and beyond. Additionally, Telit is committed to migrating 
existing products to new platforms without changing product 
specifications, thus enabling customers to reap all the benefits from 
updated technology without the requirement of redesign. Further, 
Telit commits to supporting its existing products and to constantly 
updating them to a newer technology platform while maintaining 
the original product specifications and taking advantage of the 
benefits from updated technologies.

gloBal R&d Team WITh dedIcaTed ResPonsIBIlITIes
Telit’s global R&D group is organized to support current and future 
needs of the M2M market. There are groups solely responsible for 
product development and maintenance. However, the competence 
and responsibility of R&D within Telit is more than pure product 
development. Within the same organization, there is also the 
application engineering team that offers customer support and 
integration service to all clients.

Telit’s product development organization is comprised of the 
cellular EMEA team, the cellular APAC team, the Short Range & 
Solution team, and now also the Telit Israel team that joined the 
R&D group after the acquisition of Motorola’s M2M division. All 
teams have complete responsibility for their product portfolios, 
from development to mass production, and also for offering 
consultancy to end customers through the R&D application 
engineering organization.
 
The EMEA team is the core of Telit’s global R&D group. This team 
is located in Trieste and is responsible for the development 
and maintenance of the 2.5G and 3G modules. Thanks to the 
extensive experience derived from handset development which 
was incorporated into M2M more than eight years ago, this group 
serves as the central reference to other Telit R&D teams for project 
guidelines, procedures, and processes.

The second development team, which is located in Seoul, Korea, 
is responsible for CDMA and WCDMA development. The CDMA 
and WCDMA team also honed their core experience from handset 
development but subsequently acquired extensive global M2M 
market expertise. The two teams are closely aligned on all common 
specifications and development efforts and often share resources 
on common projects. This level of cooperation will increase in the 
future with the development of new generations of 2.5 and 3G 
platforms.

The most recent addition to Telit’s development team is Short 
Range & Solutions, based in Cagliari (Sardinia) and in Sophia 
Antipolis. These resources are allocated to the development and 
sophisticated validation procedure including more than 50 modules 
in a ZigBee, Mesh or Wireless M-Bus network and their integration 
with cellular technologies. This group works closely with the other 
two development teams for application software development and 
for cellular product development and testing, thus maximizing the 
utilization of resources. MI

“Although the advantages of short 
range technologies are great, they can 
be enhanced with the integration of 
cellular connectivity.”
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“Smart” seems to be the word of choice these days: smart 
mobile devices ensure constant access to information and 
people, smart cars are set to protect and support their drivers 
and smart meters will give consumers more control over their 
energy consumption. These small devices are also at the heart 
of the smart home, connecting houses to the smart grid, 
the intelligent network planned to replace the traditional 
electricity network.

The European Union has set ambitious goals: By 2020, 80% of all 
homes are supposed to be equipped with a smart meter in order to 
meet the wider objective of reducing carbon emissions. Delivering 
on this directive poses the biggest challenge the European utility 
sector has faced in decades. However, for the companies rising to 
this challenge, it also presents a big opportunity in an increasingly 
competitive market. 

In a smart world, where everything is connected through the 
internet, cloud computing seems to be the logical technology 
choice to support this change. The concept refers to the on-demand 
provisioning of dynamically scalable and often virtualized IT 
resources as a service either via the internet (public cloud) or within 
an enterprise network (private cloud) and making these resources 
accessible anywhere, anytime. 

CLOUD COMPUTING BECOMES A GROWTH FACTOR
Cloud computing has been on the rise for several years, but only 
recently have enterprises begun to actually use these technologies 
on a larger scale. International analyst houses like Gartner predict 
high growth rates for the cloud services market with global market 
volumes more than doubling between 2010 and 2014. Although 
the European market has been more reluctant to adopt cloud 
technologies, it is now growing faster than the US, and cloud 
technologies in Europe are predicted to be worth $43.2 billion  
by 2014. 

The economic benefits of cloud computing on an individual 
enterprise as well as a macroeconomic level can be considerable: 
the Cloud Dividend Report 20111, a study conducted by the London 
Centre for Economics and Business Research (CEBR) in France, 
Germany, Italy, Spain and the United Kingdom, shows that the 
energy and utilities sector in particular – where increasing data 
volumes require extremely high computing and storage resources 
– could see as much as €14.1 billion in benefits from the adoption 
of cloud computing. Of the five markets reviewed, Germany 
stands to derive the greatest economic benefit estimated at €4.7 
billion, with 6,000 newly-created jobs. BITKOM, the German ICT 
industry association, expects the volume of outsourcing and cloud 
computing projects to increase by 20% annually until 2014. 

THE CLOUD BENEFITS
Using cloud computing and the associated services Software-as-
a-Service (SaaS), Platform-as-a-Service (PaaS) and Infrastructure-

CLOUD COMPUTING –  
A ‘SMART’ CHOICE FOR 
EUROPEAN UTILITIES
By Richard Alden, President Europe, TOA Technologies

as-a-Service (IaaS) has a compelling benefit: enterprises do not 
have to make any major up-front investments, neither for a basic 
infrastructure, nor for platforms or applications. They only pay their 
cloud service provider for the resources or services they actually 
use, and steer clear of tasks like IT support and maintenance, 
upgrades of infrastructure and software or IT security. It is the 
cloud service provider’s duty to deliver these services. 

By outsourcing these tasks, enterprises are able to redeploy their 
in-house IT staff on strategic technology projects that directly 
impact the enterprise’s bottom line. What is even more important 
from an entrepreneurial point of view, cloud computing offers 
enterprises greater flexibility for their business planning – in terms 
of adding or reducing users and IT resources. Unlike traditional 
infrastructure that needs to go through an update cycle, cloud 
solutions are able to keep pace with business growth in real-
time and can even manage short term peaks efficiently and cost 
effectively. 

Cloud solutions also grant companies continuous access to  
the latest technologies. Traditionally, upgrading the IT hardware 
and software is an expensive and time consuming task decision-
makers oftentimes balk at. With cloud solutions, even small and 
mid-sized businesses with tight budgets and limited human 
resources can profit from enterprise-scale solutions they could 
not otherwise afford. The utilities sector is a highly fragmented 
market in many European countries with few big international 
players and many small or mid-sized local and regional energy 
providers, many of whom will struggle with the challenges posed 
by the introduction of smart metering and the smart grid. Cloud 
computing could be the means for these smaller players to 
compete successfully.

Despite these advantages, electricity providers so far lag behind 
many other industries when it comes to outsourcing and cloud 
computing. The two-digit growth rate expected by Germany’s 
BITKOM reflects the enormous potential these IT concepts have 
in the utilities sector throughout Europe. They help electricity 
providers to tackle the challenges posed by European and national 
regulations and address the complexities of the next-generation 
electricity network, but also offer utility providers the means of 
seizing the opportunities arising from the introduction of smart 
metering. 

“The recent liberalization of the energy 
market in many European countries 
has already led to rising customer 
expectations”
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THE SMART METERING CHALLENGE
The rollout of hundreds of millions of smart meters to homes and 
business across Europe until 2020 represents one of the biggest 
service engineering challenges the utility industry has faced in the 
past decade. Yet at the same time it opens up a unique opportunity 
to address one of the most persistent issues of the industry, the 
notoriously poor customer experience of power companies. The 
recent liberalization of the energy market in many European 
countries has already led to rising customer expectations,  
which will be further on the rise when smart metering becomes 
standard. 

Early adopters like Italy and Sweden have already rolled out the 
new intelligent metering devices nationwide while the UK and 
Germany are just at the beginning of this monumental endeavour. 
In Germany, 48 million households have to be equipped with smart 
meters by 2020, translating to 12,000 in-home appointments a 
day. The British government has set the target to complete the 
installation of 50 million gas and electricity meters, 28 million 
communications hubs and 28 million in-home displays to monitor 
energy consumption by 2019, one year ahead of the European 
Union’s schedule. So far, only a fraction of the devices have been 
installed.

A SMART SOLUTION FOR A COMPLEX TASK
When rolling out smart metering, energy providers are facing the 
twin challenges of minimizing the cost of rollout and creating the 
best possible customer experience at one of the utility industry’s 
most important touch points with consumers – the in-home 
appointment to install the devices. Interestingly, these are not 
mutually competing but mutually supportive goals, because 
the best possible customer experience will minimize costs and 
maximize long term profitability. 

To accomplish this challenge, energy providers need to put an 
appointment system in place that ensures that the customer  
does not become a “not at home” statistic or a source of in-
bound queries chasing engineer status updates. These customer 
experiences both negatively impact customer satisfaction and  
are also highly inefficient. Futile visits, revisits, the wrong  
equipment or the wrong skills for an appointment strain the 
capacities of the engineer workforce while inbound calls to the 
service call centre cause customer service costs to quickly spiral  
out of control. 

The capabilities of a web-based SaaS solution – computing power, 
always accessible, device independent – combined with the latest 
mobile technologies, predictive analytics, process automation  
and interactive customer communications enable energy  
suppliers of all sizes to realize significant operational cost savings 
while offering short appointment windows, on-time arrival and 
proactive customer communication for a positive customer 
experience.

The success or failure in implementing such an appointment  
system will leave an indelible mark on the customer’s perception  
of every company involved, and will impact the ability to retain  
and develop both their energy and energy services offerings.  
If the consumer is left with a positive impression during the  
smart metering switchover, the ground will be fertile. On the  
other hand, if the consumer is left with a negative impression, 
a business opportunity may be lost for the energy supplier 
concerned. 

UNBUNDLING THE FIELD SERVICE WITH CLOUD COMPUTING
To achieve organizational excellence and become a customer 
service champion, cloud computing and on-demand applications 
and services are the perfect fit for utility companies of all sizes 
and the mission critical tasks of managing the field workforce 
and customer communications. But a web-based, state-of-the art 
mobile workforce management system will not only streamline 
the appointment process and increase customer satisfaction. It 
also supports companies in addressing the issues arising from the 
deregulation of the energy markets in many European countries. 
Generation, distribution and supply of energy have evolved into 
different market roles that have to be separated organizationally 
– at every level. For large utilities this also means unbundling the 
field workforce to comply with regulations since it usually includes 
technical service, network construction and maintenance as well  
as sales. 

Industry leading web-based solutions offer energy suppliers an 
easy, highly efficient way to completely separate these units – 
without the need for multiple deployments of the software. The 
software is able to treat each of the units independently, with 
different processes, data sets and access authorizations. 

These capabilities have yet another advantage: it is a secure way to 
integrate sub-contractors into the mobile workforce management 
solution. Many utilities will need additional resources to roll out the 
millions of smart meters and integrating sub-contractors into their 
own systems ensures a consistent service quality across the entire 
field workforce involved. All they need is a mobile device with web 
access.

THE HOLY GRAIL: INCREASING EFFICIENCIES WHILE ENHANCING 
CUSTOMER EXPERIENCE
The companies that manage this change successfully not  
only gain a brand advantage for future sales, but also gain a 
structural cost advantage over their competitors and will ultimately 
succeed in the medium and long term. A cloud-based mobile 
workforce management solution enables providers to achieve the 
seemingly impossible: unbundling the field service, optimizing 
operations, increasing productivity and flexibility, lowering costs 
and ultimately improving the customer experience at the same 
time. MI

1 Cloud Dividend Report 2011, London Centre for Economics and Business Research (CEBR) and EMC Corp

“To achieve organizational 
excellence and become a customer 
service champion, cloud computing 
and on-demand applications and 
services are the perfect fit for utility 
companies.”
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While the founders of the modern 
electricity system such as Thomas Edison, 
George Westinghouse, and Nikola Tesla 
fought over the best approach to deliver 
electricity for our needs, it seems that 
many ideas that had been discarded for 
many years – such as DC transmission, 
distributed generation, and micro or mini 
grids – are finally being fully realized 
through the development of smart grids. 

In recent years, the attention to smart grids 
has consistently grown, with excitement from 
those in the industry gradually seeping into 
the consciousness of the public. 

This interest has been significantly boosted 
by global figures, such as President Obama, 
championing the development of smart grids. 
Back in 2009, his administration famously earmarked US$3.4 billion 
for smart grid efforts.

Yet despite this osmosis into popular awareness, there is still a lack of 
clarity as to what a smart grid is. And not just from the public. Even 
among experts, different interpretations are commonly debated. (The 
International Energy Agency (IEA) defines a smart grid as an electricity 
network that uses digital and other advanced technologies to monitor 
and manage the transport of electricity from all generation sources to 
meet the varying electricity demands of end users).

So how has it happened that so much hype has been created over 
something from which uncertainty still persists? The answer surely 
lies in the potentially exciting results that widespread deployment 
can bring in feeding the world’s insatiable appetite for electricity. 
But are these potential results realistic? And if so, how long is it 
going to take before we all start benefiting?

STATUS QUO 
The IEA has been working to answer these and other questions 
about the future potential of smart grids. The Agency’s most recent 
effort in this area has involved working with government, industry, 
academia and consumer representatives in order to cut through 
the hype and closely examine the current status of smart grid 
technologies. 

This work aligns closely with and complements the IEA’s technology 
roadmaps. These aim to guide governments and industry on the 
actions and milestones that are needed to achieve the potential of 
clean energy technologies, from biomass to geothermal energy.

Earlier this month, the Agency published a roadmap1 which 
specifically focuses on smart grids. It outlines how the use of these 
technologies can be expanded in the future, and identifies the 

A SMARTER FUTURE: 
WIDESPREAD DEPLOYMENT OF GRIDS IS CRITICAL 
FOR A SECURE, COST EFFECTIVE AND CLEAN 
ENERGY FUTURE
By David Elzinga, Energy Technology Policy Analyst, International Energy Agency

goals and challenges that must be met along the way to achieving 
smarter electricity systems. The report stresses that the process 
behind “smartening” the electricity systems is not something that 
can happen overnight, but is an evolutionary process (Figure 1).

What is striking is the role smart grids can play in enabling clean 
energy technologies from renewables to nuclear to electric vehicles; 
all of which will have a significant role in the global battle to combat 
climate change. In addition, the report finds smart grids can also 
address current concerns with existing electricity systems, such as 
ageing infrastructure and failure to meet the ever increasing peak 
demand for power.  

So clearly the potential is there. But what remains unclear is how 
long it will take governments and industry to vigorously pursue this 
evolutionary process, at a time when a revolution is needed to meet 
the world’s pressing energy demand.

The IEA report goes on to look at the different areas where smart 
grids will have an impact, and the role key stakeholders need to play.

DEPLOYING IN DEVELOPING COUNTRIES
Smart grids play a critical role in the deployment of new electricity 
infrastructure in developing countries and emerging economies. 
As well as enabling more efficient operations, grids can also help to 
keep downward pressure on the cost of electricity. This will become 
increasingly important as global electricity demand continues to  
shoot up, particularly in developing countries and emerging 
economies. 

Growth from countries in the Organisation for Economic 
Cooperation and Development (OECD) is expected to increase by  
just over 30% between now and 2050. While this is a sizeable 
increase, it pales into comparison with the anticipated growth rates 

Figure 1 – The “smartening” of the electricity system
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from 113% to 500% in countries outside the OECD over the same 
period (Figure 2). 

The potential for smart grids in rural areas of developing countries is 
also significant. Small remote systems – not connected to a centralized 
electricity infrastructure and initially employed as a cost effective 
approach to rural electrification – could later be connected easily to 
a national or regional infrastructure. Smart grids could be used to 
enable a transition from simple, one-off approaches to electrification 
(e.g. battery-based household electrification) to community grids that 
can then connect to national and regional grids (Figure 3).

from customers and the lack of a credible business 
model. As existing smart grid pilot programmes expand 
to larger scale projects in the future, both data and 
security challenges are set to increase.

It is only through large-scale demonstrations – 
allowing for shared learning, reduction of risks and 
dissemination of best practices – that these challenges 
can be overcome and the deployment of smart grids 
accelerated. 

SHYING AWAY
Thus far, rapid expansion of smart grids has been 
hindered by a tendency on the part of governments to 
shy away from taking ownership and responsibility for 
actively evolving or developing new electricity system 
regulations, policy and technology.

These trends have led to roles and responsibilities 
among government and industry not being clear. The other knock-
on effect is a reduction in overall expenditure on the development 
and demonstration of technology and the development of relevant 
policies. Consequently, there has been slow progress on a number 
of regional smart grid pilot projects.

WHAT NOW?
So, the overwhelming benefits of smart grids are clear,  
especially at a time when current trends in the supply of energy  
are simply unsustainable – economically, environmentally and 
socially.
 
But while it is apparent that change is needed, it doesn’t mean it will 
come easily. Far from it. An energy revolution is required – involving 
governments, research organizations, industry, the financial sector 
and international organizations like the IEA to work together. And 
the time for that to happen is now. 

Significant future work is planned at the IEA to engage with 
electricity system stakeholders. One such initiative is the 
International Smart Grid Action Network (ISGAN), which was 
recently established as an IEA Implementing Agreement at the 
Clean Energy Ministerial meeting in Abu Dhabi to enable global 
collaboration on ways to develop and deploy smarter electric grid 
technologies, practices, and systems.

The hype about smart grids that has built up over the past five or  
so years is still very much around. It is crucial to take advantage 
of this, before interest wanes. In so doing, perhaps the electricity 
system founders’ vision towards the end of the nineteenth century 
can finally be fully realized before the twenty-first century slips 
away. MI

1 www.iea.org/Papers/2011/SmartGrids_roadmap.pdf
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Figure 3 – Smart grids could enable the transition from basic electrification to regional grids

COLLABORATION IS VITAL
While many countries have plans to develop smart grids, there is 
clearly a need for much more coordination to enable countries to 
share lessons they have learned on a global basis. 

There is also a need to develop common standards between 
countries that will help optimize and accelerate both the 
development and deployment of necessary technology, while at the 
same time reducing costs for all stakeholders; namely governments, 
industry, and the public.

As such, major international collaboration is needed to expand 
research, development, demonstration and deployment investment 
in all areas of smart grids – but especially in the development of 
standards, policies, regulations and business models.
 
LARGE-SCALE DEMONSTRATIONS
There is an urgent need for large-scale, system-wide 
demonstrations of smart grids. This will help government and 
industry representatives determine the best solutions for deploying 
smart grids and integrate the full set of required technologies with 
existing electricity infrastructure.  

To date, most demonstration projects have been undertaken on a 
restricted scale and have been hindered by limited participation 

Figure 2 – Projected growth across the globe to 2050
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Smart grid is coming off a phenomenal year in terms of venture 
capital (VC) funding, as 2010 was the best funding year in 
history for the sector – a significant milestone marking smart 
grid’s entry into the mainstream of VC funding in the cleantech 
sector. 

Smart grid as a sector has certain characteristics that increase 
the comfort level of VC investors. Unlike the capital intensive and 
technology heavy solar sector, smart grid is relatively simple to 
understand, with a goal that is easy to articulate, i.e. to increase the 
efficiency of the energy grid. Given that smart grid is essentially 
energy IT with both hardware and software components, it is a 
more comfortable fit for VCs with Silicon Valley backgrounds to 
understand, further increasing the sector’s attractiveness for VC 
investment.

In the early stages, growth of the smart grid sector has been 
heavily dependent on government support and incentives, active 
participation by utilities and the all important consumer buy-in. 
By the passing of the United States government’s Smart Grid 
Investment Program in 2009 and billions of dollars committed to 
the sector in order to accelerate the transformation of the electric 
grid and promote investments in smart grid technologies, smart 
grid finally has the forward momentum it needs as reflected in the 
investment activity in 2010.

NEAR HISTORICAL TRENDS IN SMART GRID INVESTING
Throughout 2008 and 2009, investments in smart grid companies 
were relatively flat with dollar sums that amounted to $418 
million and $410 million spread over a total of 19 and 25 deals 
respectively. Then in 2010, VC funding jumped and almost 
doubled, reaching $769 million in 51 deals (Figure 1). In fact, the 
uptick in VC investments began in Q3 of 2009 with $89 million, 
increased again in Q4 2009 with $247 million, and continued to 
grow throughout 2010.

Not surprisingly, this funding trend correlates nicely with the 
American Recovery and Reinvestment Act of 2009, which saw 
the US government allocate $3.5 billion in funding through the 
Smart Grid Investment Grant Program and  began distributing 
funds in the 3rd quarter of 2009. This opened up a huge market 

VENTURE CAPITAL FUNDING 
TRENDS IN SMART GRID
By Raj Prabhu

opportunity and peaked investors’ interest in smart grid 
technology companies.  

In Q1 of 2010, disclosed VC investments in smart grid totalled $89 
million in 12 transactions. Most notable transactions were $31 
million for Cymbet Corporation, a privately held company, followed 
by $20 million for demand response company Comverge.

Q2 2010 saw a significant increase in VC funding activity, totalling 
$305 million in 12 transactions. The largest transaction in Q2 was 
the $165 million raised by Landis+Gyr, an advanced metering 
solutions provider. 

There were nine M&A transactions in total during Q2, out of which 
only two were disclosed for $1.3 billion. Transactions included the 
Ventyx acquisition (a provider of software to the utility industry) 
by ABB for approximately $1 billion (the top deal of the quarter), 
and the acquisition of Teridian Semiconductor, which specializes in 
system-on-chip energy measurement, by Maxim for $315 million.

VC funding in Q3 of 2010 was slightly lower than Q2, coming 
in at $187.25 million in nine transactions. The quarter’s notable 
transactions were $106 million raised by Trilliant, which provides 
utilities with wireless equipment and management software for 
smart grid communication networks, and $43 million raised by 
Nexant, a provider of intelligent grid software. Of the nine smart 
grid M&A transactions during this quarter, only one transaction for 
$20 million was disclosed.

VC funding in Q4 2010 was similar to Q3 with $188 million  
raised in 18 transactions. The largest VC transactions in Q4  
were $50 million raised by OPower, an energy efficiency and  
smart grid software company, a $24 million raise by AlertMe,  
an online energy management company, and a $24 million raise 
by Ice Energy, provider of smart grid-enabled distributed energy 
storage solutions for the electric utilities.

In 2010, out of 51 VC deals, 27 deals had funding stage transaction 
details disclosed. Series B transactions, with 14 deals and $253.25 
million, was the most popular funding round, with an average 
deal size of approximately $18.1 million, demonstrating that 

VCs preferred less risky second round funding deals 
compared to earlier stage investing. Series C was the  
next most popular round with seven deals and $132.3 
million raised, with an average deal size of about $18.9 
million. Average deal size of all VC investments from 51 
deals was approximately $15.1 million (Table 1).

COMPANIES MAKING VC INVESTMENTS IN SMART 
GRID TECHNOLOGIES
There were several key players making smart grid 
investments during last year (Table 2). Among active 
VC investors in the sector, GE Energy Financial was the 
top investor with 12 funded deals. This was followed 
by Emerald Technology Ventures with 10 deals, Kleiner 
Perkins Caufield & Byers also with 10 deals, Foundation 
Capital with nine deals, and Rockport Capital Partners 
with eight deals. Overall 87 different investors Figure 1 – Smart grid VC funding 2007-11 
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participated in VC funding rounds in smart grid in 2010 and 23 of 
those investors participated in multiple rounds. 

Corporate venture capital investors were very active in the sector 
with GE leading the way, followed by Intel Capital, ABB Technology 
Ventures, Verizon Investments, British Gas, Mitsui Ventures, Texas 
Instruments, and Dow Chemical among others. This is similar to the 
VC funding trends we saw in the solar sector where venture capital 
arms of corporations were very active in funding new technologies, 
with an eye on either potential acquisitions based on strategic fit 
into their product portfolios or a desire to enter new markets.

SMART GRID INVESTMENTS BY REGION
In terms of investments in smart grid technologies by region, 
activity was concentrated in several countries. The US was by far the 
dominant market for smart grid VC funding with $537.41 million 
funded in 38 deals (Figure 2). In other words, 70% of all VC funding 

Table 2 – Smart grid top 5 VC investors in 2010

Investors No. of  
Transactions Companies

GE Energy 
Financial 
Services

12

Consert Inc. (2), Trilliant, OpenPeak, SynapSense 
Corporation (2), Sentient Energy, SecureRF 
Corporation, OPOWER, JouleX, The Fu Foundation 
School for Engineering and Applied Science, 
FMC-Tech, Ltd.

Emerald 
Technology 
Ventures

10

Takadu, SynapSense Corporation (2), Sentient 
Energy, SecureRF Corporation, OPOWER, JouleX, 
The Fu Foundation School for Engineering and 
Applied Science – Columbia University, FMC-Tech, 
Ltd., Consert Inc.,

Kleiner 
Perkins 
Caufield & 
Byers

10

Verdiem, SynapSense Corporation, Sentient 
Energy, SecureRF Corporation, OPOWER (2 
rounds), JouleX, The Fu Foundation School for 
Engineering and Applied Science, Columbia 
University, FMC-Tech, Ltd., Consert Inc.,

Foundation 
Capital 9

eMeter Corporation, SynapSense Corporation, 
Sentient Energy, SecureRF Corporation, OPOWER, 
JouleX, The Fu Foundation School for Engineering 
and Applied Science, Columbia University, FMC-
Tech, Ltd., Consert Inc.,

RockPort 
Capital 
Partners

8

SynapSense Corporation, Sentient Energy, 
SecureRF Corporation, OPOWER, JouleX, The Fu 
Foundation School for Engineering and Applied 
Science, Columbia University, FMC-Tech, Ltd., 
Consert Inc.,

Source: Mercom Capital Group, llc

came out of the US. This is a recurring theme in cleantech VC 
funding in general.

LOOKING FORWARD AT SMART GRID VC INVESTING FOR THE 
REMAINDER OF 2011
Though 2010 proved to be a banner year for VC smart grid  
funding in general, the funding trends for 2011 remain uncertain 

Table 1 – Smart grid VC investments by stage in 2010

Stage Amount ($M) No. of Deals Avg Deal Size ($M)

Series A 21.59 4 5.4

Series B 253.25 14 18.1

Series C 132.3 7 18.9

Series D 23 1 23.0

Series F 12.5 1 12.5

Undisclosed 326.78 24 13.6

Total VC 769.42 51 15.1

Source: Mercom Capital Group, llc
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(Figure 3). Mercom 
Capital Group reported 
smart grid venture 
capital funding numbers 
for Q1 of 2011 at $76 
million in 13 deals, which 
was much lower than 
the previous quarter 
where $188 million was 
raised. Top transactions 
in Q1 2011 included 
GridPoint, an established 
leader in smart energy 
solutions, with $24 
million; Control4, a 
home energy player, 
with $15 million; Viridity 
Energy, a smart grid 
software provider for 
large energy consumers, 
with $14 million; Powerit 
Solutions, a provider 
of energy demand 
response and demand 

control solutions for industrial and commercial applications, with 
$5 million; and UTILICASE, a provider of asset care optimization 
and IT solutions for power utilities, with $5 million.

It should be noted, however, that historically first quarters have 
been slow for VC funding. Nevertheless, experts are already 
jumping in with their opinions, attributing the slow down to a 
transition phase from smart grid 2.0 to 3.0, or that public backlash 
against the introduction of smart meters has given VCs a cause for 
concern. 

Figure 2 – Smart grid VC investments by country
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Figure 3: Smart grid VC funding

If the dip in first quarter investments and the subsequent uptick 
in activity in following quarters of years past is any indication, 
there is definitely reason to expect smart grid VC funding to pick 
up later this year. After all, one slow quarter is not a trend and Q2 
2010 funding activity will be closely watched. MI
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Demand response resources continue to grow in the United 
States, but the rate of growth is less than the most optimistic 
estimates of its potential. The advent of capacity markets 
in the regional transmission organizations has been a large 
contributor to demand response growth. The failure of 
most retail electric regulators, and the utilities under their 
jurisdiction, to allow permanent programmes of real-time or 
dynamic pricing is an obstacle, but the ongoing adoption of 
advanced metering, together with technological advances, 
should encourage wider use of demand response.

TRENDS IN DEMAND RESPONSE RESOURCES
In 2008, the US Federal Energy Regulatory Commission (FERC) 
commissioned a study entitled the National Assessment of Demand 
Response Potential (NADRP). It estimated that demand response 
resources could grow as large as 188 GW by 2019 under the most 
optimistic assumptions, but would remain nearly unchanged from 
the 2009 level of 38 GW if no changes were made to then-current 
programmes. For comparison, the forecast peak electrical demand 
in the US in 2010 was about 764 GW.

FERC also surveys electric companies in alternate years to gather 
data on demand response and advanced meters. These surveys 
show a positive trend in reported enrolment in demand response 
programmes: from 29.7 GW in 2005 to 37.3 GW in 2007 and 53.1 GW 
in 2009 (which suggests that the NADRP estimate of 38 GW in 2009 
was conservative). The amount of realized demand response – i.e. the 
actual load reductions – in the same years also grew: from 8.7 GW 
in 2005 to 13.4 GW in 2007 and to almost 16 GW in 2009 (in spite of 
the economic downturn and unusually cool weather that probably 
suppressed the realized demand response in 2009). The chart 
illustrates these trends.  

Several regions in the US have organized wholesale electricity 
markets administered by regional transmission organizations and 
independent system operators (RTOs). In addition to real-time 
markets for electricity, several RTOs also conduct capacity markets. 
These originated as a market-based way to compensate owners 

OVERVIEW OF DEMAND 
RESPONSE IN THE UNITED STATES
By Dean Wight

of generation for making their capacity available to the energy 
markets, so that sufficient capacity is maintained to meet reliability 
requirements. In recent years some of the capacity markets have 
been opened to demand response resources, and demand response 
participation has grown rapidly. Figures from the ISO/RTO Council, an 
industry organization representing the RTOs in North America, show 
that demand response resources in their US members grew from 
about 15 GW in 2006 to more than 29 GW in 2008. These data are also 
shown in the chart.

COMPONENTS OF DEMAND RESPONSE
Demand response programmes have a long history. Interruptible 
rates allow a system operator to interrupt or reduce a participant’s 
load, or direct them to do so, when grid conditions are strained. 
Participants, typically industrial and large commercial customers, 
receive a lower rate in return. Direct load control programmes 
remotely control appliances such as air conditioners and water 
heaters, and are more commonly offered to residential and small 
commercial customers in exchange for an incentive payment or 
reduced rate. Such programmes have existed for decades, and until 
recently they accounted for the bulk of demand response resources 
in the US. 

In recent years interest has grown in other forms of demand 
response. RTOs compute and publish precise, location specific 
real-time energy prices in their wholesale markets. This has raised 
awareness of the dynamic character of electricity costs and the 
potential economic benefit of shifting loads accordingly. Some 
RTOs allow wholesale demand response resources to offer their 
reductions into the real-time energy markets in the same way 
that generators offer supply. These economic programmes are in 
addition to the previously described capacity markets, as well as 
other incentive-based programmes for system reliability that are 
similar to the interruptible programmes in the retail sector.

However, wholesale and retail markets exist in separate regulatory 
worlds in the US, and retail demand response development lags that 
in wholesale markets.  FERC, a federal agency, regulates wholesale 
markets and has strongly supported the participation of demand 
response on an equitable basis with other resources. For example, 
the recent FERC Order 745 requires RTOs to pay demand response 
resources the full locational marginal price in wholesale real-time and 
day-ahead energy markets (subject to a cost-benefits test). In contrast, 
retail markets are regulated by the various states, whose regulators and 
utilities have shown less zeal for real-time or dynamic pricing for small 
customers. The NADRP reflected this in its finding that large quantities 
of demand response would be realized by the universal adoption of 
dynamic pricing and advanced metering among residential customers 
(yielding the data point at the upper right of the chart).

Advanced metering, at least, is being rapidly installed. The latest 
FERC survey estimated that more than eight percent of meters in 
the US were advanced meters by the end of 2009. Since that time 
the federal government’s economic stimulus has distributed funds 
for further installations, so the total is undoubtedly larger now. 
Retail utilities benefit from advanced meters through reduced 
meter reading costs, remote outage detection, remote turn-on and 
turn-off, theft detection, and improved asset management. Once Demand response trends in the US
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installed, advanced meters can benefit customers by providing 
better information about their consumption and, if regulators 
permit, by allowing them to save money responding to dynamic 
prices. Many pilot programmes have successfully demonstrated 
dynamic pricing for residential customers, but permanent dynamic 
pricing for residential and small commercial customers is still almost 
unknown: of the 1,755 respondents to the latest FERC survey, only 
four offer residential real-time pricing programmes. It remains to 
be seen if the spread of advanced meters will bring with it dynamic 
pricing for small customers, or if customers will clamour enough 
to move state regulators. Curiously, many states have energy 
efficiency laws that require or set goals for reduced consumption 
of electricity, and several also aim to reduce peak consumption, but 
those initiatives have not spurred regulators to allow wide use of 
residential dynamic pricing, even on a voluntary (“opt-in”) basis.

LOOKING AHEAD
Price responsive demand has significant potential, but it differs from 
the interruptible and direct load control programmes of the past. 
Those programmes were controlled by a system operator or utility 
which invoked them when needed. Consumption under dynamic 
price programmes will instead be controlled by the end user (or by 
the end-use application). Operators of the grid and the wholesale 
markets will need a paradigm that, as one RTO white paper 
puts it, “bridges the gap between wholesale and retail markets” 
while ensuring reliable operations (PJM Staff Whitepaper, “Price 
Responsive Demand”, March 2011). New information, new tools, and 
new or revised roles for participants will all be needed. Sorting out 
these requirements has begun, but much work lies ahead.

Technological developments will affect both the extent and the uses 
of demand response. Renewable resources such as wind and solar 
are increasingly cost effective and offer nearly carbon-free electricity, 
and so their use is growing. But their variable output stresses grid 
operations and could impede their further adoption. Demand 
response resources are well-suited to offset the ups and downs of 
renewable generation if economic and technical systems are in place 
to control and compensate them. The RTOs have a head start in this 
endeavour, as they already operate real-time markets integrated 
with grid operations, and they have made progress incorporating 
both demand response and renewable generation into their existing 
systems. In particular, the use of demand response to provide 
operating reserves is now being adopted with encouragement from 
FERC. It isn’t difficult to imagine such applications expanding to assist 
with renewables and with grid operations in general.

Federal promotion of demand response also takes the form of 
the National Action Plan on Demand Response, drafted jointly by 
FERC and the US Department of Energy. The plan calls for technical 
assistance to states, a communications programme, and the 
development of tools, information and other support materials. The 
plan was issued in June 2010 but its implementation is still under 
development. 

It will require a large pool of demand response resources to fulfill 
the goals of smoothing renewables, moderating energy prices, 
and improving the reliability of the grid. Two technological factors 
should enlarge the pool in the future: plug-in electric vehicles 
and the ever growing capabilities of information technology. If 
and when Americans buy large numbers of cars equipped with 
batteries for motive power, those batteries will have the potential to 
provide widespread storage for the grid. Controlled charging of the 
batteries (and in more technically ambitious schemes, discharging 
of battery power into the grid as well) would create a new tool for 
flexible and economic grid operation.

The well-known growth of electronic information processing and 
communication capabilities will enable demand response in several 
ways. Falling costs for electronics make advanced metering more 

affordable. Already, most advanced meters are solid state, instead of 
electromechanical, and incorporate two-way communications. This 
trend should drive wider adoption of increasingly capable meters, 
giving customers much better information about minute-to-minute 
consumption and energy prices, and providing grid operators 
much better data on grid conditions. Consumer response to prices 
and grid conditions will grow with exposure to this additional 
information, as pilot programmes have demonstrated.  

Cheaper and more capable electronics should also speed the 
development of autonomous intelligence in appliances, allowing 
them to sense high prices or changes in grid conditions and 
respond accordingly without consumer monitoring or intervention. 
Appliances with intrinsic thermal storage, such as refrigerators 
and water heaters, would seem to have large potential to shift 
consumption in response to price information. Whirlpool and 
GE are among the appliance makers that have announced plans 
to incorporate intelligence into their products. Evidently the 
information industry also foresees opportunities. Microsoft and 
Google have entered the energy management arena, along with 
other large information companies.

Perhaps the most consequential technical developments will be 
those we cannot foresee. Progress in nanotechnology, for instance, 
could improve batteries and capacitors dramatically. Those 
improvements would enable large performance gains in vehicles 
and storage, and might be combined with other technologies to 
create economic applications now unknown. The same could be 
said for advances in superconductivity, computing, and indeed all 
the engineering and science disciplines.

If such improvements materialize, earlier estimates of demand 
response potential may be exceeded. The NADRP projections 
for residential customers postulated an “enabling technology” 
consisting of a communicating programmable thermostat. But 
autonomous control in appliances and vehicles could enlarge the 
responsive household load beyond air conditioners. For commercial 
and industrial customers the NADRP assumed dedicated energy 
management systems, but with technical advances, other methods 
for controlling consumption may emerge. Large consumers may 
outsource their control to a third party or a utility, may retain partial 
control, or may entirely arrange their own consumption strategies. 
And large firms will likely have more diverse markets, such as 
operating reserves, for their demand response. This will expand 
their options but also complicate the choice of an optimum energy 
strategy. Already, several specialist firms act as technical consultants 
or market intermediaries (or both) to companies with responsive 
electric load to manage.

All in all, demand response potential will grow as communication, 
storage and intelligence are built into appliances, buildings and 
vehicles, as new technologies emerge, and as new markets develop. 
The outlook for residential participation is less hopeful, given the 
reluctance of many state regulators and utilities to embrace modern 
electricity markets. But we live in a time of rapid changes, both 
social and technical. A few successes can quickly spread, and the 
ambitious projections of the NADRP may yet prove too modest. MI

Disclaimer: The views expressed here are those of the author and do not necessarily reflect 
the views of the FERC or the United States.
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In the summer of 2009, at the urging of the White House Office 
of Science and Technology Policy, the National Institute of 
Standards and Technology (NIST) identified the need for the 
development of a standardized information model from which 
data standards for the exchange of fine grained information 
about energy usage could be derived.

The standardized information model was viewed as the first step 
to allow for the broader exchange of energy usage information to 
and from consumers, the result of which would give consumers the 
opportunity to make more informed decisions about their energy 
usage and serve as clear example to the general public of the 
benefits of smart grid technology.

This led to the creation of NIST Priority Action Plan (PAP) 10 and 
eventually to the development of the North American Energy 
Standards Board (NAESB) Energy Usage Information (EUI) model 
which was ratified as a finalized NAESB standard in December 2010. 
The PAP 10 effort serves as a compelling case study for effective 
standards development and what can be accomplished with a 
clear directive, consistent stakeholder participation and strong 
governmental support.

BACKGROUND
In response to the Energy Independence and Security Act of 2007 
(EISA), NIST hosted several workshops in the summer of 2009 to 
develop an interoperability framework for the implementation of 
smart grid technologies by identifying existing applicable standards 
and supporting the development of new standards to address gaps 
in interoperability. This led to the publication of version 1.0 of the 
“NIST Framework and Roadmap for Smart Grid Interoperability 
Standards” in January 2010, and the creation of a number of PAPs 
that identified gaps – areas where standards development is 
necessary for the success of an interoperable smart grid. The NIST 
framework and roadmap is described as:
 “[A] high-level conceptual reference model for the smart grid, 

identifies 75 existing standards that are applicable (or likely to  
be applicable) to the ongoing development of the smart grid, 
specifies 15 high priority gaps and harmonization issues (in 
addition to cyber security) for which new or revised standards  
and requirements are needed, documents action plans with 
aggressive timelines by which designated standards setting 
organizations will address these gaps, and describes the strategy 
to establish requirements and standards to help ensure smart grid 
cyber security.”

Since publication in January 2010, NIST has made significant 
process through the Smart Grid Interoperability Panel (SGIP)1 
to refine the standards identified in the original framework and 
roadmap and identify additional areas where smart grid standards 
development is needed through new PAPs. Version 2.0 of the 
framework and roadmap is expected to be published by NIST later 
this year.

1  The SGIP was formed in November 2009 to act as a consensus body of industry participants and support NIST in the 
fulfillment of its obligations under EISA.  

A SMART GRID ENERGY 
USAGE INFORMATION MODEL
By Jonathan Booe, Deputy Director, NAESB

NAESB’s involvement in smart grid standards development began 
in the spring of 2009 and is ongoing today. Through participation in 
the NIST workshops, NAESB was identified as one of the standards 
setting organizations to develop standards to support PAP 3 
(A Common Price Communication Model), PAP 4 (A Common 
Scheduling Mechanism) and PAP 9 (Standardized DR and DER 
Signals). NAESB created the Smart Grid Standards Development 
Subcommittee and has developed use case and data requirement 
standards that have served as the basis for specifications and 
schemas that are being produced by other standards setting 
organizations identified in the PAPs. These use case and data 
requirement standards have been completed and can be accessed 
from NAESB’s website (www.naesb.org). 

PAP 10 AND THE NAESB ENERGY USAGE INFORMATION MODEL
In May 2010, a renewed focus was placed on the development of 
a standard to support PAP 10 and the tasks assigned to the various 
standards setting organizations involved were restructured by the 
SGIP to support the development of a single standard information 
model for energy usage.  Through meetings held in conjunction 
with the spring 2010 SGIP meeting, NAESB was approached to 
serve as the single standards setting organization to develop the 
information model and was asked to have the standard ratified 
and through the NAESB standards development process by year 
end 2010. NAESB accepted the assignment and created the Smart 
Grid Standards Subcommittee on PAP 10 within a month of the 
request. The subcommittee held its first meeting in late June 2010 
and leveraged the work of an SGIP developed white paper that 
proposed a straw model based upon the requirements of several 
existing work products, including specifications related to OpenADE 
1.0, Smart Energy Profile 2.0 and the EIS Alliance Requirements 
document. The subcommittee was led by a team of eight co-
chairs representing the UCA International Users Group, American 
Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE), ZigBee Alliance, National Association of Regulatory Utility 
Commissioners, EIS Alliance, Organization for the Advancement of 
Structured Information Standards, and the NAESB Wholesale and 
Retail Electric Quadrants.  

The subcommittee followed a rigorous schedule, meeting multiple 
times per week and produced a set of two standards, one applicable 
to the retail market (REQ.18) and one applicable to the wholesale 
market (WEQ-019), in time to be vetted through the NAESB process 
and finalized by the start of December 2010. The information 
models contained in both standards are identical and were 
developed jointly by the NAESB Wholesale Electric Quadrant and 
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Retail Electric Quadrant to ensure compatibility while respecting the 
regulatory structure of the energy markets.  The joint development 
process employed by NAESB for standards that affect multiple 
markets provides companies from different NAESB Quadrants the 
opportunity to participate equally and, when necessary, incorporate 
variations related to inherent market differences. 

The NAESB EUI model serves as a “seed standard” and focuses on 
the representation of energy usage information, which includes 
historic, present and future projected usage and load for specific 
time periods. The standard defines a common data format of 
classes and attributes to communicate information between 
utilities, third parties, and energy use customers, via customer 
devices and/or third party energy services providers. This enables 
the exchange of detailed energy information in a consistent 
format for use by customers, utilities, service providers, consumer 
devices, and energy applications. Without a standardized format 
for representing energy use data, a variety of approaches could 
emerge, leading to incompatibilities among energy management 
products and services, and impede the development of new smart 
grid technologies. The model itself is specified in Unified Modeling 
Language (UML), as a syntax neutral notation, and can be used 
within exchange protocols using a variety of specific representation 
syntax and exchange mechanisms. 

other industry organizations through shared leadership, as well as 
the commitment of many volunteers. As with all NAESB standards, 
the Wholesale Electric Quadrant EUI model standard (WEQ-019) will 
be filed with the Federal Energy Regulatory Commission and the 
Retail Electric Quadrant standard (REQ.18) will be made available to 
NARUC and interested state regulatory commissions. To access the 
NAESB EUI model standards, please contact the NAESB office or visit 
our website.   

OTHER RELATED STANDARDS DEVELOPMENT
As previously noted, the NAESB EUI model was developed to serve 
as a “seed” standard from which other standards and schemas may 
be developed. Within NAESB, the Energy Services Provider Interface 
Task Force is currently developing a standard for the exchange of 
energy usage information between designated parties and will 
build upon the EUI model. The specification is targeted to apply 
to communications between utility providers, third parties and 
consumers and is based upon the use cases and requirements 
identified in the 3PDA and OpenADE 1.0 specifications. The request 
for standards development was submitted by the OpenADE Task 
Force within the UCA International Users Group and the task force is 
co-chaired by representatives from Tendril and Xtensible Solutions. 
The effort is scheduled to be complete, at the task force level, by the 
end of the third quarter.  

Through SGIP PAP 17, ASHRAE is currently developing an extension 
to the NAESB EUI model that will include additional elements for 
facility information within consumer premises.  PAP 17 was created 
shortly after NAESB was assigned PAP 10 and ASHRAE is scheduled 
to have a standard completed sometime this summer. 

FINAL NOTES
As any participant working through a standards setting 
organization can attest, the development of any industry 
consensus-based standard within a five month timeframe is a 
challenging task. The development and adoption of many industry 
standards used today took multiple years of deliberation and 
consensus building prior to industry adoption. The successful 
development of a standard such as the NAESB EUI model relies 
upon the support of government agencies, the willingness to 
share leadership across stakeholder groups, the commitment of 
volunteer standard developers, and clarity of the scope of work. 
NAESB was fortunate to have each. The development process used 
and the resulting acceptance of the standard in both the retail 
and wholesale electric markets demonstrates that key industry 
standards can be created in a short timeframe with transparency, 
balance of interests, commitment of volunteers and a shared 
understanding of the goals to be achieved by the standard.  

It’s not necessary to be a member of NAESB to monitor, participate in or 
provide leadership for standards development work. To minimize travel 
costs, NAESB provides webcasts and conference calling for all meetings. 
In addition, written comments and work papers are welcome, and this 
avenue of participation can be used when stakeholders are unable to 
attend meetings because of time conflicts. For more information on 
how to participate in NAESB contact naesb@naesb.org. MI

“The development and adoption of 
many industry standards used today 
took multiple years of deliberation 
and consensus building prior to 
industry adoption.”

The SGIP has described the standard as essential to provide the 
foundational energy usage data structure for the smart grid. The 
abstract and value proposition for PAP 10 as described by NIST is as 
follows:
  “Customers will benefit from standardized energy usage 

information that enables them to make better decisions and 
take other actions consistent with the goals of Sections 1301 and 
1305 of EISA. An understanding of energy usage informs better 
decisions about energy use and conservation, and is the basis for 
performance feedback on the operation of customer owned energy 
management systems and understanding device energy usage and 
management. Standardized information model of energy usage 
will allow customers and other authorized entities to access this 
important information easily and rapidly and therefore are able 
to make decisions based on that information. Many vendors who 
are competing in this space can easily implement this standard, 
therefore enabling competition and innovation in consumer 
products.”

On January 28, 2011 the SGIP Governing Board voted to approve 
the NAESB EUI model standards and recommend that they be 
included as one of the first standards to be added to the SGIP 
Catalog of Standards. This achievement and the development of 
the standard within the five month timeframe is a great example of 
what is possible when a clear deliverable has been identified, there 
is wide support from the industry at large and an equitable process 
has been followed allowing for participation by those who may be 
affected by the end product. The success of the NAESB EUI model 
standard within the expedited timeframe is largely attributed to 
the coordination of multiple standards development groups and 
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Energy storage is a (mostly) young industry and like many 
young industries it boasts a host of competing technologies, 
in various stages of maturity, each with their own benefits, 
drawbacks and ardent (occasionally rabid) supporters.  

Key differences between the technologies include variations in 
cost, life cycle, durability, safety, density, the amount of discharge 
capacity (MW) and energy storage capacity (MWh) each can 
provide, as well as response time. 
 
The oldest energy storage technology and today’s storage leader, 
with nearly 99% market share and an installed base of more 
than 120,000 MW, is pumped hydro. Developed in the 1890s and 
installed globally following World War II,  conventional pumped 
hydro requires two properly situated bodies of water conveniently 
free from environmental activists. There hasn’t been a new 
installation in the US since the 1980s.
 
The second oldest type of large scale storage is compressed 
air energy storage (CAES).  Worldwide, there are currently only 
two large installations that use this technology, one in Germany 
(290 MW) and one in Alabama (110 MW). Significant research is 
currently being undertaken to create a lower cost, higher efficiency 
types of second generation CAES, both underground (which can 
have a higher capacity) and above ground. 
 
Next up we have flywheels. With a nearly instantaneous 
response time, high efficiencies, large power density and long 
cycle life, these can be used for such applications as frequency 
regulation and power quality. However, fly wheels currently 
cannot store enough energy to be suitable for large-scale grid 
support applications. Again, research is underway to improve the 
technology. 
 
Then there are flow batteries, the most mature of which is 
Vanadium redox, which has been deployed in the field. Other types 
include Zn/Br, which are in the early stages of verification, and Fe/
Cr and Zn/air, which are undergoing laboratory trials. With quick 
response times and long cycle lives, flow batteries have great 
potential for the utility market.

More technologies heading down the pike include sodium-
metal halide, currently in development at GE (which is opening 
a manufacturing plant in Upstate New York capable of delivering 
10 million battery cells a year, approximately 900 MW worth of 
storage), Lithium air, zinc air, underground pumped hydro and 
nano-supercapacitors, to name a few.

Which, at long last, brings us to the most mature storage systems 
for large scale utilization today, and the only technologies besides 
flywheels that offer near instantaneous response time. First 
is sodium sulfur batteries (aka NaS). These are produced by a 
consortium controlled by Tokyo Electric and NGK Insulators. The 
utility service company, Rubenius, is planning to build a 1 GW 
sodium sulfur facility in Mexicali, Mexico and has contracted to 
purchase 100% of the consortium’s output for the next 6 to 10 
years, thus ending further discussion today on this technology.  
The other mature battery technologies are lead acid (and various 

THE STATE OF ENERGY 
STORAGE
By Ellen Gooch

types of advanced lead acid) and Lithium batteries in some of their 
myriad “flavours”, the differentiating details of which I intend to 
spare you.  

The truth is, for the point of view of electric utilities, commercial 
and industrial (C&I) customers and even individual energy 
consumers, the type of battery (or, really, technology) used for large 
scale storage is pretty much irrelevant. What such entities want 
is a box – in many cases a really, really big box – that can achieve 
certain clearly defined goals – profitably.  

BATTERY SYSTEM COST
With respect to profit, one of the topics most discussed, particularly 
in regards to Lithium batteries, is cost. Estimates for near and mid-
term projected costs for Lithium batteries, as delivered by various 
research entities such as Lux, TIAX and Pike, are all over the map. 
Here is what we do know: 
• Traditional Lithium cells are used in consumer devices, a 

category not known for overspending on components  
• As volumes increase, costs will decrease 
• Loads of research, much of it funded by the US Department of 

Energy, is being conducted, notably at the materials/chemistry 
level, to reduce cell costs 

• The cell is only one part – albeit the most important part – of a 
battery system. As deployments increase and data is gathered, 
improvements in efficiency/costs at the system level will take 
place. Anyone who owned a personal computer in say, 1992, 
and now owns an Apple iPad, can understand that systems, 
regardless of function, improve over time 

• Expense is relative. Large-scale utility systems are not 
commodity products. With the possible exception of community 
energy storage (CES) or UPS, neither are they off-the-shelf 
products. Each system is targeted to achieve a goal, or, more 
likely, a series of goals. When a system is capable of meeting 
several goals such as, for example, transmission and distribution 
(T&D) support and deferral, back-up capacity, and other  
ancillary services, it becomes more cost effective. This is borne 
out in the real world. While grants have been provided for the 
deployment of both Lithium and lead acid battery systems, 
such systems have also been purchased without the benefit 
of government largesse. I think it is safe to assume that the 
purchasers of these systems did so because they believe they 
will profit from them.

I would also like to debunk a current “truism” making the rounds of 
the internet blogs: there is no shortage, nor will there be a shortage 
of Lithium. Lithium accounts for less than 1% of a battery cell’s 
active components. Even if Lithium battery production – or bi-polar 
disease requiring Lithium-based pharmaceuticals – miraculously 
spiked without warning, it would take less than two years to open 
new Lithium mines.

That said, there are several trends that will have a direct effect on 
the increased adoption of storage technology.

THE RISE OF RENEWABLE MANDATES
The EU has the Directive on Electricity Production from Renewable 
Energy Sources, which, while not yet a mandate, sets a goal of 20% 
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of energy production from renewables by 2020. Some EU member 
states have set higher goals. Germany wants the percentage to 
reach 35% by 2020.

Elsewhere in the world, China has set a target of 15% by 2020 and 
Australia has set a target of 20% by 2020. In the US, there are the 
Renewable Portfolio Standards (RPS). RPS, also know at the US federal 
level as Renewable Electricity Standard (RES) (legislation has stalled), 
are regulations that require a percentage of energy generation to 
come from renewable sources. Thirty of 50 states in the US, as well 
as the District of Columbia have such regulations. They vary in size 
of percentage, enforcement and definition of what constitutes a 
renewable resource (some count nuclear energy as a renewable 
resource, for example). In some places, certain types of renewables 
are preferred over others and are thus rewarded at a higher level. 
RPSs also vary in timeline: many state’s RPSs won’t kick in for five 
years or even a decade. The most ambitious is the RPS of the state of 
California, but New York is also determined. It plans on generating 
30% of its energy needs through renewable resources by 2015.  

Renewable energy is most often, as is the case with wind and solar, 
intermittent energy. It is difficult to effectively integrate intermittent 
energy into the grid. Frequency regulation is required. Wind farms 
often use capacitor banks (old school storage).  Most of the energy 
assets which provide frequency regulation today  are gas turbines, 
accounting for about 1% of peak load. As more renewable sources 
come on line, the need for frequency regulation will increase, possibly 
by double. This is where fast response storage comes in handy. Such 
storage can handle frequency regulation, keeping the grid at the 
sweet spot of 60 Hz, without the need for supplementary fuel. In 
addition, storage can provide other services that gas turbines cannot, 
such as other ancillary services and energy arbitrage.

OUR FRIEND THE FERC
Another regulation sure to effect the adoption of energy storage (at 
least in the US) is a new proposed ruling, currently under review, at 
the Federal Energy Regulatory Commission (FERC). This proposed 
ruling notes “the emergence of technologies capable of responding 
more quickly than the generators that have historically provided 
frequency regulation service.” The rule would ensure that these 
other technologies (read: energy storage) would be protected from 
undue discrimination, would receive “reasonable compensation” 
and would also receive performance payments which would reflect 
a resource’s accuracy of performance. Fast response energy storage 
is highly accurate.   

ELECTRIC CARS COME OF AGE
A few months ago, the New Yorker ran a cartoon that touches 
the heart of energy storage. In it, two men stood in front of the 
American embassy in Tehran in 1973. One turns to the other  
and says, “A popular uprising in the Mid-East! – What could go 
wrong?”  

No matter how laudable the region’s intentions, the fallout from 
the Arab Spring is wholly unpredictable. This makes energy 
independence crucial. The vast majority of petroleum in the US 

“If energy prices continue to rise, 
consumers might find that it 
actually pays to be green”
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is used in the transportation sector, for which the US spends 
about one billion dollars a day. This is why the US government is 
expending so much effort on diversifying energy sources for  
the transportation sector. One possibility is alternative fuels,  
which would require a new delivery infrastructure(s). Another  
is vehicle electrification, which has a delivery mechanism in  
place – the electric grid. True, modifications would need to be 
made and charging infrastructure better established; and, true, 
large scale deployment of electric vehicles would strain an  
already straining grid. But this is where energy storage can  
come in. Not only can it reduce the need for additional generation, 
it enables the ease of integration of renewable sources into the 
grid.

There is some argument that this will never happen – that electric 
cars are too expensive for anyone besides granola liberals and 
movie stars. First, as I have already argued, Lithium battery system 
costs will come down. Second, I’d be willing to bet that gas prices 
are going to go up, making EVs and hybrid EVs (HEVs) more 
attractive.

ENERGY ARBITRAGE – BY THE CONSUMER
As Kermit the Frog once said, it’s hard to be green. Most consumers, 
whether they are individuals or commercial and industrial, would 
be thrilled to have a shiny, pollution-free world, as long as they 
don’t have to pay much more or, preferably, nothing more for it. 
I have a friend whose parents live in California and have installed 
on their roof a solar panel. One of their greatest joys, she reports, 
is sitting with a glass of chilled chardonnay in front of the electric 
meter, watching it turn backwards. This constitutes a consumer 
trifacta: getting something for “free”, feeling noble while doing so, 
and sticking it to big business. I’m not going to tell them how much 
of the energy they generate is actually not absorbed by the grid but 
instead released into the atmosphere as polluting heat. Why rain on 
their parade?

In a more practical world, such photovoltaic cells would instead  
be attached to storage. This would allow consumers to store  
energy when the sun shines and use it when needed, without 
losses.  

For consumers in less sunny climes, storage can still be important. 
If energy prices continue to rise, these consumers might find that it 
actually pays to be green, or at least the sort of green that conserves 
energy through storage. It is coming to the point that the cost of 
purchasing storage and deploying it will be less expensive in some 
places than purchasing energy through the grid whenever you may 
need it – especially if you require it during times of peak demand. 
Further, in a smart grid, such distributed storage sources provide 
an additional level of flexibility to grid operators, allowing them 
access to this energy as needed (for a price, presumably). In short, 
using storage, any consumer big or small can participate in energy 
arbitrage, managing their demand on the grid to reduce costs. Such 
is, in part, the reasoning behind such movements as C&I energy 
management, community energy storage (CES) and the net zero 
home.

The energy sector is an immensely complex and mutable 
ecosystem, but it is clear the storage will become an important part 
of its structure. MI
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Many in the industry have concerns for potential security gaps 
or holes within smart grid deployments, especially because of 
the new levels of automation and extended access enabled by 
advanced metering infrastructure (AMI).  

As with any technology sector, these concerns and the impact 
of any vulnerability must be considered and addressed by the 
architects of the systems provided. While many in the industry have 
implemented security in various ways, groups such as the AMI-SEC 
Task Force, which works on developing security guidelines and best 
practices for smart meter infrastructure, are attempting to address 
these challenges in a consistent fashion by increasing the level of 
understanding among utility planners, suppliers, standards groups 
and regulators. One of the more significant comments they are 
providing the industry is that security should not be considered an 
add-on or overlay, but should be architected into the product and 
the overall system solution using industry standards that meet the 
smart grid needs today and in the future.

Pike Research estimates worldwide investment in smart grid 
security will top $1.6 billion in the next five years. All utility 
and other smart grid stakeholders should be aware of security 
concerns related to AMI systems, and identify the key preventive 
measures enabling them to build increasingly strong and resilient 
architectures with fully integrated security capabilities that 
aggressively defend against cyber threats. 

BASIC AMI COMPONENTS
An AMI network comprises various processes and networks for 
communication as well as software and hardware components, 
such as the following:
• Utility and consumer systems and interfaces to the system
• System management application(s) (or  head-end), comprising 

communications management, scheduling, system maintenance, 
short term or long term data stores and potential processing, 
and interfaces accessed from the firewalled utility network

• A wide area network (WAN) (or backhaul) providing 
communications from the utility head end out to the field

• Field access points (or collection points) on the edge of the 
WAN providing connections and/or consolidation for metering 
data and control, other end-point data and control, and other 
network management

• A local area network (LAN) or neighbourhood area network (NAN) 
providing sub-networks of meters or other endpoints, extending 
the economic and reliable reach to a broader geographic area

• Revenue metering and other “smart” endpoints, or 
communications NIC products attached to these endpoints

• Home area networks (HAN) to provide interfaces into the home 
to support consumer awareness of energy consumption and to 
extend support for demand response functionality

• The information and control being contained and transmitted 
through the network.

Security must be solid while being economical. Factors such as 
resource cost, bandwidth utilization, encryption, radio interference, 
battery operated devices and optimized messaging must be 
accommodated when designing and implementing economical 
LAN security solutions. Technical expertise in both metering and 
low bandwidth networks are needed to successfully implement 
enhanced security within the resource, power supply, and often 
bandwidth constrained components comprising the AMI LAN. 

SECURING THE LAN
As with existing wire-line or wireless networks, the primary  
concern revolves around the security protections for easily 

SECURITY FOR THE SMART GRID
By Mark Munday, President and CEO, Elster Solutions

accessible devices such as the endpoints and the associated 
communications hardware. Below are some areas of security 
concern and approaches to address those concerns. These will  
be expanded on further later on.

One key concern is the potential of a hacker to reverse engineer a 
stolen or purchased field device such as a meter to then gain access 
the network. 

To greatly reduce the risk of a hacker evading device security in 
the AMI system, the manufacturer should lock the applicable 
microcontrollers preventing intruders from reading the firmware 
from the device. 

This allows the firmware to be written but still protect against 
unauthorized changes as follows:
• One section of firmware (known as the boot loader) should be 

locked, preventing it from being overwritten
• Regardless of whether one section or the entire firmware image 

is written, the firmware should be encrypted and only passed or 
stored in the network in the encrypted state

• The boot loader should verify a new downloaded section, as 
well as the entire image. A hacker would have to satisfy all 
security requirements expected by the boot loader. In addition, 
the hacker would need detailed knowledge of the complete 
firmware image in order to attempt to modify or load a new 
image that would meet the boot loader’s verification standards

• The meter should not attempt to switch to a new firmware image 
until the new image is validated by the meter’s boot loader.

Monitoring LAN endpoint behaviour 
Behaviour monitoring is an approach in which a hacker attempts 
to observe device behaviour to predict future behaviour. Hackers 
attempt to monitor network communications to a device to learn 
network messaging that would subsequently enable the attacker 
to send tampered messages to a device. The hacker could simply 
record a message for future playback, or the hacker could attempt 
to reverse engineer the messaging.

This risk can be reduced through a variety of methods. A key 
approach is minimizing the amount of messaging on the network, 
thus providing few opportunities to observe valid messages or 
behaviour. For example, LAN endpoints should only originate 
event alarm messages, and not volunteer other communications 
unless initiated by a secure communication from a valid network 
device. For privacy as well as security reasons, metering data 
should never be sent open in the network, nor should the data or 
control messages be regularly transmitted unless first requested 
by an appropriate network device. To minimize devices that can 
cause damage, there should be a network hierarchy (for example, 
an endpoint device should not be capable of initiating control 
messages to other endpoint devices).  

LAN communication attack prevention
Expanding on the above, there are various preventive measures that 
can be deployed to further strengthen the security of overall LAN 
communications.

While there are a number of AMI technologies in the market with 
varying levels of sophisticated support, there are some technologies 
that can enhance LAN security such as:
• Multi-channel radio communications, such as frequency hopping 

spread spectrum (FHSS), provide an inherent level of security not 
found in single channel systems due to signal movement around 
on multiple channels
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• Sessionless LAN communications between the access point 
and endpoint offer stronger security than session-based 
communications, because each communication must be 
authenticated before it is accepted

• Encrypted LAN communication providing an additional layer 
of security for each message between the access point and 
endpoint

• Additional checks confirming the message and data have not 
been tampered with prior to use

• Use of unique encryption keys per LAN device further increase 
the strength and decrease the capability to infiltrate LAN 
communications

• If a tamper is suspected or as a proactive security protocol, 
the ability to manage and change the crypto keys remotely is 
needed and this must be accomplished quickly and easily across 
a large AMI network.

There are concerns that an attack can be initiated through one of 
the numerous endpoint devices in an AMI network. This scenario 
envisions that a device can be stolen and modified to provide 
LAN messages to other devices to change a device’s behaviour 
or control a device causing (for example) a mass disconnect of 
residential home power. The concern originates from common 
communications network practices of treating all devices as peers 
and using credentials (security keys alone) to limit the interaction of 
the devices. This is common practice for generic communications 
networks to allow flexibility among all devices, but that flexibility 
allows the potential of a security intrusion. 

The devices on a utility network have a natural hierarchy, as 
implied by the term endpoint. By designing for that hierarchy, 
it is possible to eliminate the potential for this kind of tamper. If 
designed as a hierarchical system  (that is, to support a parent-to-
child configuration), a WAN access point (parent device) will not 
accept command messages from a lower level device (child device) 
and lower level devices can be restricted to only message each 
other through an immediate parent who screens that messaging. 
There are multiple levels of hierarchy to allow the needed utility 
applications and isolate security concerns. 

As previously stated, restricting system communications helps 
secure LAN communications and this can be combined with 
the hierarchical approach to further secure the system through 
distributed intelligence. An example is to store the metering data 
within the endpoint and limit the endpoint to sending this data 
only when requested by an appropriate device in the system.  
The data is maintained regardless of communications success, 
data is not transmitted at regular intervals for all to hear, the 
actual subset of data needed can be selected at the time of 
communications, and the communications can be authenticated 
and potentially logged. 

This approach greatly increases the protection against spoofing a 
meter and allowing false data to be presented to the system. The 
addition of encrypted LAN communications provides confidentiality 
of the data to further secure the network and prevent potential 
spoofing.

Spoof-proof meters
Given the endpoint is the most exposed component in the system, 
there is reasonable concern that these edge devices need to 
prevent reverse engineering or meter spoofing. The items discussed 
above all provide protection, but additional preventative measures 
can be taken within the design of the meter to help prevent 
spoofing or manipulation.

To spoof a meter, an attacker would have to know intricate details 
about the microcontrollers within the meter as well as the firmware. 
Attackers create unique probes or monitoring devices with the goal 
of monitoring or accessing information on the physical device itself 
with the objective of manipulating or modifying the endpoint (for 

example, change billing data, causing the device to disconnect, 
causing the device to broadcast out to other devices, etc.)

Microcontrollers contain the device firmware that controls the 
metrology and its communications. By using microcontrollers that 
can be locked, a manufacturer can prevent the firmware from being 
read from a meter when probed, thus preventing an attacker from 
directly accessing and reading or downloading the firmware.  

Locking the microcontroller foils a hacker’s ability to analyze or 
manipulate and re-install firmware. The ability to write or overwrite 
the firmware is required to allow the remote devices to be field 
upgraded as additional changes and meter technology evolve. 
The next level in security is to prevent the firmware from being 
overwritten by either corrupted or unauthorized firmware.

One method to prevent the overwriting of firmware is to have any 
and all new firmware validated for integrity and authenticated upon 
installation. Both validation and authentication must be complete 
before the firmware is placed into the runtime environment. This 
approach prevents spoofing and blocks insertion of worms and viruses.

In addition to these preventative measures, the entire firmware 
images should be encrypted by the vendor’s design team. Encryption 
provides confidentiality and helps maintain the integrity of the new 
firmware images by enabling secure transport through the utility 
network into the endpoint devices, where it is then decrypted.

Assuming all of these preventative security measures are in place, 
and assuming that an attacker is able to successfully obtain or 
modify a firmware image, crack the authentication and validation 
mechanism in the image install the new image, decrypt and/or 
encrypt firmware images, or find or break the unique crypto keys for 
communication, what can the utility and consumers expect?

Having broken through all of these layers of security, if implemented 
correctly, the attacker should only be able to reach a single device/
account. In addition, the breach should trigger an automatic alert 
to the utility which then can take action to investigate and quickly 
update or replace the device if deemed necessary.

SECURING THE WAN
The WAN infrastructure may be utility owned or public access  
(such as public wireless). Utility owned options (such as WiMax, 
licensed frequency, or fibre) may be used for utility automation as 
well as for AMI.

Because it is rare for a single technology to support all utility 
communication requirements, an AMI system should be designed to 
operate securely using a variety of WAN technologies. Regardless of 
the WAN technology selected, a secure solution must be provided.

Each WAN access point or end device should have a unique 
cryptographic key for WAN encrypted communications. Encryption 
key management must support utility security policies and be 
implemented to expedite key changes in the event of an identified 
potential threat.

WAN encryption attributes
When providing WAN encryption solutions, many vendors do not 
take into account the added cost and complexity of providing a key 
management solution.

Given the nature of the AMI system, existing IT network security 
solutions are not an exact fit for the need. When evaluating the 
various offerings, the utility should look for:
• The ability to change keys (re-keying) on the AMI network (as 

required by utility security policies)
• Unique re-keying key (different than the data crypto key) 

used on a per device basis to encrypt the new key, adding an 
additional layer of security
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• Minimal system and device performance impacts related to encryption, decryption, 
and re-keying functions

• Minimal (optimally no) system and device costs related to providing encryption and 
key management 

WAN network provider security
Telecommunication companies use private networks and encryption to provide secure 
data transmissions. If used, wireless WAN modems should provide password protection 
and support custom access point nodes (APNs) which make the modem’s IP address 
inaccessible from outside the corporate network.

HEAD-END SYSTEM SECURITY
The AMI head-end system resides within the utility network, and must be integrated into 
the existing enterprise network and provide needed security solutions. Basic security 
attributes to consider are:
• Access authentication
• Co-existence within the utility’s firewall
• User password management with optional access to centralized security servers 
• Authorization – role-based access level controls
• Event thresholds and alerts
• Auditing – system user monitoring and audit reports
• Secure network interfaces
• Secure data transfer for network applications.

Situational awareness applications should be used to monitor attempted attacks on the 
network so attacks can be identified and addressed before they are successful.  

These security considerations are well understood by experienced IT professionals and 
should be included and applied to the head-end system of any AMI solution. 

SECURING THE HAN
Some HAN devices require access to an AMI system device. When this network 
connection is required, maintaining a secure communication channel will prevent 
potential access or manipulation of the AMI system. Attributes to evaluate the security of 
the HAN offerings should include:
• WAN access or AMI network collection point should not allow in-premise devices 

(HAN) direct connection. HAN devices should connect using an electric meter to limit/
reduce potential system threat of AMI network tamper

• HAN devices are limited to communicating only with a HAN manager application 
within the meter, not directly with the metrology application to restrict HAN data 
access

• Write access from the HAN device into the meter HAN manager should be restricted 
to designated locations

• The HAN manager function should not be capable of writing configuration tables in 
the meter

• Meters can communicate only with HAN devices provisioned and authenticated from 
the head end

• HAN data and message integrity checking, and authentication are needed to validate 
communications.

The ZigBee Alliance and other interested groups are evolving security standards for 
HAN communications and devices. A secure AMI solution will implement these or other 
similarly comprehensive standards.

SUMMARY
The AMI system must be designed and implemented with security in mind. Security 
should not simply be applying third party solutions as an overlay or add-on. To be 
successful, secure AMI systems require vendors and utilities alike to possess not only 
security, communications, and networking expertise but also detailed expertise and 
working knowledge of the AMI components and utility applications to allow them to 
successfully integrate these together. MI
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Recent headlines indicate that a successful cyber attack on the 
United States’ energy grid could seriously compromise national 
security, cripple the economy, and force drastic changes in our 
way of life. Our electric grid, for example, is “… plagued with 
security holes that could allow intruders to redirect power 
delivery and steal data,” according to Siobhan Gorman in the 
Wall Street Journal (August 3, 2010). In fact, Central Intelligence 
Agency director Leon Panetta recently stated, “The next Pearl 
Harbor is likely to be a cyber attack going after our grid … and 
that can literally cripple this country.” (Sacramento Press, April 
2, 2010).

Furthermore, a draft report titled “Roadmap to Secure Energy 
Delivery Systems” by the Energy Sector Control Work Group dated 
January 11, 2011 states: “The energy sector faces an increasingly 
sophisticated and aggressive threat environment. Intelligence 
reports indicate that cyber adversaries are more persistent and 
better financed, and their ability to develop and launch new attack 
tools and techniques could outpace the sector’s ability to develop 
and deploy new countermeasures.”

SMART GRID EFFORTS HEIGHTEN URGENCY FOR GRID 
RESILIENCE
The grid may be susceptible to other forms of attack, including 
physical attacks upon one or more power generation or distribution 
facilities, electromagnetic pulses, and many others. Cyber attacks 
carry the potential to be far more dangerous than most other 
physical attacks. Cyber attackers can, for example, place malicious 
software at numerous locations in the grid to be activated causing 
large sections of the grid to fail simultaneously. Stuxnet, discovered 
in June 2010, was the first computer worm to target critical energy 
infrastructure and the first that could allow an attacker to change 
the behaviour of a programmable logic controller (PLC) while hiding 
its presence.

In addition to an evolving threat environment, new vulnerabilities 
are also occurring as North America transitions to a cleaner, more 
efficient energy economy – the green energy initiative. Smarter 
technologies, although needed, can significantly increase the 
demand on the grid, as well as its number of access points. Smart 
meters, for example, represent additional access points to the 
grid, thus increasing its exposure to cyber threats. Additionally, 
the unknown electrical demands created when large numbers 
of electric vehicles are connected to the grid will test the grid’s 
resiliency like never before.

Although a smarter grid is envisioned for the future, what is needed 
right now are technologies to protect, detect, and defend critical 
grid infrastructure that are integral to enhancing the existing 
grid’s resiliency. It’s been said that “green technology without grid 
resiliency is a recipe for disaster,” underscoring the importance of 
the existing grid infrastructure.

INNOVATION IS KEY TO ENHANCING RESILIENCY OF THE GRID
Former Chief Judge of the US Court of Appeals for the Federal 
Circuit Paul Michel recently noted that innovation may be the best 
strategy for jump-starting job creation in the stalled US economy. 

INNOVATING TO SECURE 
THE GRID
By Theodore A. Wood and Ishan P. Weerakoon

He cited patents, along with innovation tax credits, as the key 
tools in this process (New York Times, August 5, 2010). With respect 
to the grid, our electric transmission networks can enable rapid 
technological innovations in electric power generation and related 
innovations on both sides of the meters connecting local utilities 
and their customers.

Further, US Patent and Trademark Office (USPTO) director David 
Kappos stated, in a recent speech to the Center for American  
Progress, that the key to economic success lies increasingly in 
innovative product and service development, and in intellectual 
property (IP) protection, which creates value for innovation. IP is – in 
effect – the global currency of innovation, and strong IP can be used 
to spur the innovation necessary for a resilient grid.

Innovation will produce the new technologies required to protect 
the grid from cyber attack/failure, detect when an attack has been 
successful or failure has occurred, and respond to preserve the 
continuity of power delivery when an attack or failure occurs. As 
an example, innovative technologies are needed to provide new 
methods and systems of power generation, distribution, and 
transmission. Innovations in power distribution and transmission 
could lead to improvements in redundancy and denial of access to 
attackers of the national grid. Technical innovations could further be 
directed at securing the grid’s communications overlay and/
or securing the entry points to the grid, including entry points 
through various subsidiary  services, such as green technology 
initiatives. Innovation in the consumption of power from the grid 
could be directed to implementing protections to prevent the entry 
of attackers to the grid, and/or to detecting and monitoring such 
entry.

Successful innovation not only includes creative technologies, it 
also includes investment and IP protection. And there are many 
different stakeholders and providers of these creative technologies, 
each with different IP needs. Depending upon the characteristics 
of the stakeholders and providers, IP concerns can vary, running 
the gamut of patents, copyrights, trademarks, and trade secrets. 
Although many of the IP concerns related to grid resiliency are 
similar to IP concerns in other technology areas, some are unique 
due to the critically important role the grid plays in our security and 
way of life.

Of the many IP aspects that are important to stakeholders of 
grid innovations, quality patents may be the most important 
component. There are a number of different strategies for pursuing 
patent protection, depending on the stakeholder, provider, or 
inventive entity.

Appropriate protection of innovations includes applying for, and 
prosecuting to obtain patents. A key consideration is selecting 
innovations for which patents are to be sought.

One approach is to file for patent protection on everything. 
Another approach is to be very selective in determining what to 
protect. Related to the issue of what innovations are to be patented 
are patent quality issues of those sought. A stakeholder, for 
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example, may determine to seek patents for a large portion of its 
innovations, but may prioritize those innovations corresponding to  
other decisions that may impact patent quality. These approaches 
enable the stakeholder to allocate the available resources 
according to an IP strategy.

Another aspect of pursuing patent protection is a focus on 
inventorship. This is particularly relevant when a portion of the 
innovative work is performed by persons whose employment
status with regard to the stakeholder is unclear. For example, is 
the inventor an employee or an independent contractor? The 
answer to this question could impact whether the company owns 
the rights to the IP. Other contractual considerations can include 
whether the stakeholder has given adequate consideration for 
the assignment of the inventors’ rights to patents and patent 
applications. Also, the public disclosure of some grid innovations 
might be viewed as being detrimental to national security, and 
as such, could be made secret by the USPTO. An IP audit can be a 
useful tool for sorting out and evaluating the various categories of 
innovations.

An IP audit, for example, can help identify existing patents, assess 
their scope of protection, and market value. Such a strategy can 
help determine weaknesses in existing patent portfolios, and 
to identify additional opportunities for patenting. An IP audit, 
or similar analysis, can also be used to determine patents in the 
portfolio that may be leveraged through licensing.

Analysis of the existing portfolio can determine which patents 
might be ripe for enforcement, or alternatively, require 
strengthening through mechanisms such as patent
re-examination. Re-examination of a patent may be requested 
to get the claims confirmed. However, it is imperative that the 
patent owner understands the risks and rewards of strategies such 
as re-examination before using them. For example, the potential 
effect of re-examination on enforcement and litigation could be 
significant, and should be thoroughly considered.

The relevance to standards and standards setting bodies should 
always be considered. If used and leveraged properly, standards 
can incentivize innovation. Incentives are particularly important to 
technology areas, such as grid resiliency, that have less commercial 
appeal than other technologies (e.g. smart grid technologies). 
Patents that read on a particular standard could arguably have 
their values enhanced.  At the other end of the spectrum, however, 
many argue that patents represent a roadblock to the achievement 
of standards, because end users may not adopt the standard 
to avoid paying the related licensing royalties. Stakeholders, 
therefore, must carefully evaluate the relevance and impact 
of standards, and standards setting bodies, to their innovative 
technologies and plan accordingly.

Although standards provide one type of innovation incentive, 
the urgency of cyber threats and the development of smart grid 
create the need for more grid resiliency innovation incentives and 
programmes.

GRID RESILIENCY INNOVATION INCENTIVES AND 
STAKEHOLDERS
Incentives are needed for grid resiliency because many of the 
technologies that are required to ensure grid resiliency are 
perceived as being less commercially appealing than other smart 
grid technologies. Blogs and industry publications are filled with 
discussions of products and investment in advanced metering 
infrastructure (AMI) technologies. However, it is more difficult to 
locate similar products and discussions on grid cyber security 
technologies. Incentive programmes could be created that would 
spur innovation in grid resiliency technologies, including cyber 

resiliency strategies, power grid infrastructure technologies, 
physical infrastructure resiliency strategies, and techniques for 
validating in certifying grid resiliency, to name a few.

One such incentive programme could include streamlining 
examination of patent applications specifically focused on these 
grid resiliency enhancing technologies. This streamlined process
could help improve the revenue stream for innovators by 
increasing the development speed of their products and 
technologies. For example, patent applications covered under  
such a programme would include resiliency enhancing 
technologies that could be added to existing grid components  
and systems, as well as resiliency enhancing technologies 
integrated into next generation components and systems, 
such as those named  above. The intent is to leverage the US 
and international patent systems to encourage grid related 
R&D investments and innovations that would reduce the grid’s 
vulnerabilities. There are other programmes, some already 
underway at the US Patent and Trademark Office, to encourage 
innovation across the board. These programmes can also be used 
to spur grid innovations. With the proper innovation incentives in 
place, attention must then be directed to the specific IP needs of all 
of the stakeholders.

Based on the characteristics of each stakeholder, the approach  
to IP may differ. The following attempts to identify the key IP 
concerns regarding the grid in each of three broad classes of 
stakeholders.

Innovators of grid resiliency technologies that take the form of 
traditional power system technology developers are most likely
to be patent savvy. Most of these developers already have mature 
IP portfolios. Traditional power system technology developers 
include entities that produce power generation, transmission, 
and distribution products and technologies. These companies 
should be focused on strategic IP planning and rights enforcement 
(e.g. patent litigation and licensing) with regard to their existing 
grid-related portfolio in order to maintain their standing in the 
marketplace. These companies may, in addition, strengthen 
selected patents by placing them in re-examination in view of 
future litigation asserting those patents against infringers.

This class of stakeholder, in relation to its new innovations, 
would most likely seek to fill holes, or weaknesses, in its portfolio. 
Furthermore, stakeholders in this class may actively seek to 
promote public-private partnerships to strengthen their positions 
in various technology areas. Stakeholders such as the North 
American Electric Reliability Corp. (NAERC), for example, could seek 
to establish or spearhead the effort to establish such public-private 
partnerships for the benefit of the industry.

Other companies, many of whom have had significant roles in 
the defence industry, have entered the grid industry through 
acquisitions. These companies may have acquired smaller niche 
provider companies with significant technical know-how, patents, 
and other grid related IP. It is imperative that they conduct
patent forensics analysis to confirm ownership of their IP, assess 
scope of protection, and uncover validity or enforceability issues 
before using their acquired IP rights.

IP ownership may be affected, for example, on whether the 
innovations were developed entirely by employees of the 
company, and whether the patent rights were properly assigned 
to the company. Inventorship may be another aspect for 
consideration in this class of stakeholder portfolio.

Small, niche innovators working on power generation, distribution, 
and/or transmission technologies, must focus on due diligence
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to establish the freedom to use and operate their innovations. 
Entities that engage in various metering technologies or various 
distributed power generation technologies may belong to this 
class of innovators. A strategy for protecting their innovations with 
quality patents should be developed and implemented. Typically, 
these would include small entities for which cost considerations are 
a driving factor in formulating the parent strategy.

Niche innovators, in general, have much to gain by relatively 
fast times to obtain a patent. Therefore, they may consider 
the various options to accelerate the examination of selected 
patent applications. These innovators are also the most likely 
to have inadequate knowledge in how best to leverage the IP 
in its technology, whereas proper protection of IP may have a 
large impact on the business viability of the niche innovator.  For 
example, niche innovators may explore opportunities to monetize 
selected patents by licensing, or leveraging their patent portfolio  
to enhance business positions by developing the patent  
portfolio in core technology areas to raise the barrier to entry  
to competitors. 

Thus, as the grid matures to become pervasive and its resilience 
is increasingly sought, the various stakeholders of innovations 
should position themselves with appropriate IP protection to take 
advantage of the market opportunities.

Many would ask why more attention and efforts (e.g. innovation 
incentives) should be directed towards grid security than other 
areas, such as water security and food security. Part of the answer 
lies in the strategic importance to national security imperatives 
related to the grid. For example, in 2003, the US Department of 
Homeland Security identified 18 critical infrastructure sectors – 
Energy (i.e., electricity) is one of these sectors. The remaining  

17 critical infrastructure sectors depend on electricity (i.e. the 
electric grid). The continued  operation of the grid, ensuring the 
delivery of electricity, is fundamental to the operation of all the 
other sectors.

An additional reason special attention should be accorded to grid 
resiliency technologies is because, as yet, electricity cannot be 
stored (in any large scale way). Although water security is critically 
important, water can be stored. Agriculture and food security are 
also important. Food, however, can also be stored. Since electricity 
cannot be stored, it must be produced when it is demanded. 
Focusing on grid resiliency innovation and providing incentives will 
aid in the development and investment in technologies that reduce 
the vulnerabilities to the grid. In this way, we can stay secure and 
maintain our way of life. MI
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One of the biggest challenges facing utilities is understanding 
what they have in terms of assets and applications, versus 
where they are headed towards the smart grid, with influences 
including regional policy and the regulatory environment. In 
order to investigate issues around this, with a particular focus 
on Canada, Metering International convened an executive 
round table at Smart Energy Canada. 

How does a utility assess its readiness for this smart energy 
future, given the many unknowns such as standards, regulatory 
requirements, etc.?

Mulrooney: It’s a difficult question because this means many 
different things to different distributors. We’re all different in 
terms of size and evolution and we’re certainly different in the 
technologies we’ve employed. And I think where you are as a utility 
on that evolution curve depends on how you look at smart grid 
technology from a “where do I go” point of view. For PowerStream, 

DO UTILITIES UNDERSTAND 
WHERE THEY ARE HEADED 
WITH SMART GRID?
AN EXECUTIVE DISCUSSION AT SMART  
ENERGY CANADA

which is a relatively new utility, with significant communication 
infrastructure and a fairly automated transformer technology, trying 
to put together a 5-year plan that met a good prudency check and 
was still able to develop with the new technologies was our biggest 
challenge; and our overall portfolio would have to have a positive 
benefit/cost ratio. 

Bettencourt: What I’ve seen is that every utility has their own particular 
needs and they’re quite different. For PowerStream I imagine it is 
mainly looking for operational efficiencies, whereas for Hydro One 
integration of renewable energies is the number one priority, and in 
British Columbia Volt/VAR optimization is number one. It’s great to have 
a “silver bullet,” but there’s no silver bullet in smart grid and it is about 
every utility coming up with their key problems that they’re looking to 
solve with some new intelligence and new applications.

McFadden: As has  been alluded, I think we’re going to find variable 
opportunities going ahead, as Ontario is somewhat unique in that 
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we have over 80 LDCs, rather than one or two major corporations 
covering the province. I think what we are going to find is that 
the larger utilities like Hydro Ottawa and Toronto Hydro are more 
likely to get into it early. I’m on the board of a small utility and 
we’re proud to get our smart meters in but there’s no impetus to 
be moving onto smart grid and I think that’s typical of most of the 
modern, small-sized utilities. Then there are some issues that arise 
from a regulatory point of view. Should everybody in Ontario have a 
minimum amount of smart grid available, or is that not required? Or 
maybe the smart meter is the minimum threshold and everything 
beyond that becomes discretionary? 

Somerville: One of the steps that Ontario missed in the regulatory 
evolution was the question as to whether smart meters themselves 
were cost effective – something that has proven a challenge in a 
number of jurisdictions in the US. Then there is the question of what 
the smart grid is intended to accomplish, and I think there will need 
to be a linear relationship of some kind between the expenditures 
and improvements that are thought to be genuinely valuable from 
a consumer point of view. The other observation is that the OEB 
has indicated it will be looking at a regional planning model, which 
could mean that investment planning for utilities may result in 
those activities being coordinated between regional partners and 
where you sit in the utilities evolution may well be important for 
how those investments are made going forward.

Stepanic: In Alberta every utility will have to propose something 
that is going to have the benefits for customers. For Medicine Hat 
it’s reading the meter actively every month, but this is an enabler 
and other things will come. Smart grid is a bit overwhelming, but if 
you don’t use the tool properly you won’t get the benefit from it.

Kanchan: I can add some perspectives from India. One small 
experiment we ran on a housing complex had a peculiar situation 
as the winter peak occurred around 7:30 am when people heated 
up their water, and through the tariff mechanism and education we 
gave a lower tariff and all it achieved was that it shifted the peak to 
6:30 and didn’t help with shaving. The second observation is that I 
believe the rate of return on investment is going to be faster for the 
less advanced utilities. The last point is that many of us are focused on 
the hard technologies of the smart grid, but the softer technologies 
need a lot more engagement; for example I don’t think enough work 
is being done on the interoperability of appliances, or on customer or 
regulatory engagement. There is also manpower training, and in India 
that’s one of the resources that are really scarce.

Reverting to the point that there is no incentive to do smart 
grid at this stage, how do you ensure that your current 
expenditure will fit your utility vision of the future?

Mulrooney: When you look at benefits and costs, you have to 
have a rider in there to prove that you can measure the benefit is 
going to be there. Something like an electric vehicle trial really has 
no benefit to the utility and is going to be sunk cost. Things like 
operational efficiencies, such as improved “on time” and reduced 
call-outs, are very tangible and can be measured. We see the benefit 
of smart meters coming with having a two-way communications 
infrastructure up to the home and in certain cases downstream to 
the meter, and we went through our whole portfolio for the 5 years 
and had a benefit/cost ratio of over 6:1. It all goes back to rigorous 
benefit-cost and prudency checks.

Angemeer: At Veridian we’ve done some smart grid projects where 
we’ve had cost justification in terms of smart switching which 
would defer other capital replacements such as cables, and that is 
one way to look it – what internally within the utility you can do 
to enhance the way you do business. The other thing is, because 
we are not vertically integrated in Ontario, we have to look at cross 
boundary lines with smart meter and smart grid projects and what 
kind of effect they have upstream in terms of how much peaking 

power is required in the province. We’re going to have no coal fired 
generation in 2014 but there is still a benefit in doing some of these 
things to reduce the peaking power required through natural gas.  
So there are different ways to look at the benefit stream.

Fraser: I agree – you don’t do automation for its own sake, you do 
it because it’s the best solution, and this is something we shouldn’t 
forget as utility planners.

McFadden: One of the issues here is that smart grid on its own has 
no public demand, and it’s a technology pull – we’ve got the idea 
and it has a lot of uses. If it was only reliability, then it’s a worthwhile 
goal but I don’t know if you’d go so far as putting a smart grid in just 
to achieve reliability. Given what we are trying to mobilize, you have 
to have some destination in mind and as an industry we need to 
make a decision as to where society wants to move and whether we 
can justify it.

Where is the push coming as there are consumers on the 
one hand and for example automobile and white goods 
manufacturers on the other who are starting to push products 
into the market?

Bettencourt: Hydro One is more than half way through its smart 
meter programme; they’ve installed the meters and have time-of-use 
rates, but the mechanisms to defer that load to the low cost times 
haven’t been deployed. So I think they’re going to go through two 
or three years of customers being irate about the price of electricity 
going up, until the smart thermostats and other load displacement 
devices that we haven’t focused on are readily available.

Kancham: I think the cost aspect is a little overplayed here. Anything 
which does not have an ROI is a no-no, even for the industry, and if 
the return is viable then financing margins can be worked out that 
will amortize the cost over the appropriate period of time.

Gadsby: I think the cost is maybe the biggest issue to the consumer. 
When smart meters were first talked about, consumers got the idea 
that this was going to save them money but it’s not unless they 
do some major shifting and so I think we set consumers up to be 
very disappointed when we put smart meters in. I wouldn’t want 
to see us go down that path with smart grid. We can’t be promising 
that we’re going to be saving them anything other than maybe the 
world, and we have to be very honest about that!

Anderson: I agree – I have experience with someone in our office 
who did everything possible to save energy and she cut her usage 
by a half but was annoyed to find that that it didn’t affect the rate. I 
also want to mention an interesting experience – I travel into work 
on the train and a lot of the farms around where I live have installed 
photovoltaics and signed up for feed-in tariffs and they’re getting 
quite a bit of money which is being actively talked about. At first 
people thought it is a “gold mine” for those putting in the PVs but 
when they realized their tariff is lower than the FIT, they’ve got this 
understanding that the rates are going to go up, which has ended 
up being a good thing for consumer education.

McFadden: We are in a pretty risky situation. As an example, 
at a recent presentation on smart metering there was talk of 
implementing a $4 a month smart meter charge for everyone. We’ve 
got a lot of senior citizens and people of modest income in the area, 
and first we hit them with this $4 charge. Then come time-of-use 
rates and if the peak is let’s say from 2 to 8 pm, they are most likely 
the people who will be cooking and using power at that time. So 
you end up nailing the people most vulnerable and they will be 
angry and talk to their kids, and as we’re trying to sell this concept, 
we’ll be heading into a “head wind”. We have to come to grips with 
this or it may become so unpalatable to politicians that they’ll put 
it on the slow track or try to stop it once they start realizing the 
impacts. 
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Gadsby: Add a political election in the mix and it could become a 
big campaign issue.   

Anderson: Maybe I could throw in a bit of good news. An 
unintended consequence was the whole notion about privacy and 
we’ve spent a great deal of energy and, time working on privacy 
issues with the OEB, the minister, ministry and starting with some 
of the larger players such as Hydro One and Toronto Hydro, to work 
out ways to protect the privacy of consumers, and there are a whole 
bunch of things you can do to do that. 

What are some of the strategies that can be used to educate 
consumers on the financial aspects? 

Sommerville: You don’t need financial literacy, you need a graduate 
programme! It’s a very complicated message on sometimes 
counter-intuitive subject matter. People sometimes have trouble 
understanding why there may be a growing commitment to 
conservation at a time when load is low, and they have trouble 
understanding time-of-use rates. They also have trouble 
understanding the costs that are built into the system to enable 
efforts that may not intuitively be seen to be improvements. It takes 
a lot of thoughtful analysis to understand what is happening in this 
environment.

Gadsby: It is very difficult to relay the knowledge we have as 
distributors to the public, and they “glass over” very quickly. We do 
our best but you’re talking about an electrical bill and in the grand 
scheme of things where is that as a priority in your household? 

Fraser: A couple of years ago we did a survey of our customers. 
Everybody had a smart meter and we asked them a number of 
questions, of which one was “are you aware of time-of-use rates?” In 
the comments we received back, 25% said they were comfortable 
with time-of-use rates but in fact nobody was on these rates!

Angemeer: I think the information that is given out is too complex. 
People need to see that for example, with an action such as turning 
off my water heater, the coal plant stops burning by this much – it 
has to be that simple with a cause and effect and benefits that the 
consumer can see if they do something. And we have to repeat the 
message over and over again.

A fundamental question is whether we say smart energy is for 
consumers or the utilities?

Mulrooney:  At the end of the day, the only stakeholder is the 
customer. Most local distributors have around 20% cost per dollar 
of the bill and the smart grid savings are going to be on that, so it’s 
not a big saving. But if you look upstream and take something like 
electric vehicles or load shifting to better utilize the generation and 
transmission assets, then ultimately that translates down to a lower 
cost to the customer and so the customer environment is certain.

Gadsby: I think it is which came first, the chicken or the egg? 
Should we put the smart grid in first, and be honest and upfront 
that we need it to increase the reliability or the viability of the 
system and say there might be bonuses at the end where you 
would be able to use these in-house gadgets, or vice versa?

Mulrooney: That’s a good point, but I see this as being the vision 
for the smart grid, and it’s got to come from a number of sources, 
hopefully the province, but certainly the LDCs themselves.  It’s 
too great an expectation to think the customer is going to know 
anything about direction. He’s got to benefit from it, but very much 
downstream. One of the things I think the province did right back in 
2008 was the formation of the Smart Grid Forum, which produced a 
vision that went into the Green Energy Act. That vision is now being 
updated and provides the road map to the local distributors to help 
them formulate their own visions.
 

Gadsby: I still say it comes back to the cost-benefit analysis and if it 
makes sense to deploy something that is smarter and makes sense 
on paper, then you go ahead and do it, but it is an operational thing 
and the operations side does it until consumers can see the benefit 
in their houses.

McFadden: This is a very important issue we’re touching on in 
how we see the smart grid being introduced. If you’re saying it is a 
system issue, then that is one approach, but most consumers won’t 
see much benefit in it for them. On the other side of the coin our 
minister of energy has raised the idea of the smart home and he’s 
talking about going out and talking about it to consumers. That 
takes it right into everybody’s life and is the other extreme. What 
I’m concerned about now is our getting on to this and making plans 
and spending money, and then all of a sudden when we are halfway 
there the politician says “I don’t like this, I’ve looked at the polls and 
this doesn’t work guys, sorry, forget it.”

Somerville: Which brings you full circle, as if you don’t have a 
convincing, compelling value proposition then it is fragile. If you  
do have a convincing value proposition, it starts to stop looking  
like smart grid and starts to look like conventional, intelligent, 
creative utility management. In many respects this programme  
is a victim of this characterization of a brave new world where  
we all have our own EVs, we call ahead and our roast is cooked  
for us. This is not anything that anyone is really willing to pay 
for. What they are willing to pay for, I think, is good, solid utility 
management. 

Anderson: When you talk about the smart home, a different thing 
happens, and we already have calls at our office from people saying 
“I was going to buy this appliance but how much is it telling the 
manufacturer?” When you take the convergent grouping of Intel 
and others building in-house meters, GE and others developing 
smart fridges and appliances, and Best Buy which wants to roll them 
out, along with all the home entertainment gear, then it becomes 
customer driven instead of driven by the utilities.

There is then the question of where the utility fits in behind  
the meter?

Mulrooney: This is something that all the LDCs are struggling with. 
I think we can be enablers and the less of an obstacle, the better, 
but our concerns are around the technology. Look at Beta and VHS, 
and we as a utility don’t want to advocate a technology that might 
be obsolete tomorrow and then have the customer say “Well, you 
recommended this.” But if it is something that the customer wants, 
then so be it.

Bettencourt: I think there is a certain tragedy of the commons 
in Ontario that doesn’t exist in other jurisdictions. The LDCs need 
to justify, on a business case basis, all these investments, and it is 
tough. But it is part of a system, with time-of-use rates going into 
taking coal power plants off and potentially saving us $10 billion on 
new nuclear power plant, and it’s about lowering the peak demand 
so that we don’t have to build other nuclear power plants, and 
lowering our greenhouse gas emissions.

McFadden: Following on from that, whenever you talk about the 
smart grid, the one thing that everybody gravitates to eventually is 
the electric car. The nexus between smart grid and the car industry 
is interesting because in many ways it really is a big bang. It is going 
to be some time in coming, probably twenty to thirty years, but 
eventually it will come. But there is one key issue in Ontario and that 
is at the senior level in government there is no sponsor for smart 
grid right now. My suggestion would be that if we are really serious 
about this, we are going to have to get through to the decision 
makers in terms of the real benefits, in terms of jobs, etc. To head 
to this vision, a lot of decisions have to be made, and they are big 
decisions.  MI
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Based on a proposal from Radiocrafts, a new mode with superior 
range is now available within the European norm for wireless 
metering (Wireless M-Bus). The new standard includes EU/
EEA harmonized 169 MHz frequencies with true narrowband 
performance for high sensitivity and selectivity, combined with 
500 mW output power. The new revision of the standard, prEN 
13757-4: 2011, now defines both 433/868 MHz and 169 MHz 
two-way operation, enabling flexible smart metering systems 
for water, gas, heat and electricity meters. 

At 169.400-169.475 MHz the new N-mode defines six true 
narrowband channels (12.5 kHz spacing) with 2.4 and 4.8 kbps data 
rate and one channel with 38.4 kbps. All channels can be used with 
up to 500 mW (27 dBm) output power. The 2.4 kbps narrowband 
performance gives a sensitivity of typical -123 dBm and a link 
budget of up to 150 dB. 169 MHz radio waves penetrate obstacles 
and follow terrain better than higher frequencies. Reports from field 
deployments show typical 1.5 km range in urban areas and 20-40 km 
range in open terrain with quarter-wave antennas. 

The benefits from long range and high selectivity are: 
• Easier installation with less need for detailed site coverage 

evaluation
•  A single gateway to WAN for hundreds or thousands of utility 

meters
•  Less need for repeaters
•  Several networks (on different channels) can co-exist in the same 

geographical area due to the high selectivity.

N-mode uses efficient modulation and NRZ-coding combined with 
a new compressed application layer and an optimized frame format 
for increased battery lifetime. For battery operated heat-, gas- and 
water meters, a typical battery lifetime of more than 10 years can be 
expected.  This allows for battery operated meters to be wirelessly 
connected to the bidirectional smart metering infrastructure. 

Following up the success with worlds first Wireless M-Bus modules 
at 868 MHz, Radiocrafts now expands the product line with pin- 
and size compatible RF modules for 169 MHz. With identical API/
communication interface over UART and same one-pin antenna 
connection, the user now can incorporate any Wireless M-Bus mode 
in the same PCB layout. The modules are certified for operation 
under the European radio regulations for license-free use.  The 
protocol supports two-way communication, enabling not only 
meter reading but also valve control and data acknowledgement. It 
supports all applications layers; M-Bus, SML and DLMS/COSEM.

The privacy and data security aspects are met by using a state-of-
the art system-on-chip technology with a hardware co-processor 
for encryption, also securing a time- and power efficient solution. 
AES-128-CTR avoids the need for filler-bytes, which in addition to the 
high level of security also supports shorter transmission times for 
less battery consumption.  

The RF output from the module can be connected directly to 
an antenna. At 169 MHz the omni-directional antenna at the 
concentrator or gateway will normally be quarter- or half wavelength 
with physical length 42 and 84 cm respectively. At the meter side, 
a physical shortened antenna is normally used. The concentrator is 
typically connected to the back-bone / internet through Ethernet 
broadband, GPRS or PLC. Radiocrafts offers 169 MHz plug-in boards 

WIRELESS AMR RANGE ISSUE 
SOLVED IN NEW STANDARD
By Hallvard Moholdt, Technical Solutions Manager, Radiocrafts AS

for Sierra Wireless’ GSM/GPRS/EDGE gateways.  With the supported 
application layers, a metering system that seamlessly integrates all 
types of utility meters with two-way communication can easily be 
designed.

Measuring only 12.7 x 25.4 x 3.3 mm, the surface mounted 
RC1700HP-MBUS modules are easy to integrate into meters and 
gateways. The industry leading Wireless M-Bus stack makes it easy to 
add a fully compliant solution to space limited and battery operated 
meters, and significantly reduce time-to-market, development 
and compliance testing cost. Shortest time-to-market and proven 
interoperability is now vital for meter manufacturers to position 
themselves in the rapidly growing Smart Metering market. MI

Wireless M-Bus 
at 169 MHz

Long range – up to 20km 

Easy installation – only one gateway

Cost effecient – less repeaters

Compliance – prEN13757-4: 2011

sales@radiocrafts.com   -   www.radiocrafts.com 

Contact Radiocrafts for 

samples & demo kits
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In March 2011 Itron was awarded the Metering 
International Excellence Award for the deployment 
of a national prepayment vending platform for 
Eskom in South Africa using the Itron Eclipse 
Vending System (to vend prepaid electricity online 
to up to 4.5 million customers), for the supply of 
almost 100,000 Din-split meters to KPLC in Kenya, 
for the contract to convert the main electricity 
authority in Mozambique’s existing offline 
prepayment system to online (which will enable 
electricity purchases through third-party vendors), 
and for the introduction of a smart gas prepayment 
system in Ganja, Azerbaijan with an initial 65,000 meters.
 
Itron is the world’s largest supplier of intelligent metering, data 
collection and utility software solutions, including smart payment 
systems. Their products are sold in more than 135 countries and 
nearly 8 000 utilities in the global energy, water and heat industries 
rely on Itron’s technology.
 
The South African arm, Itron Southern and Eastern Africa (SEA) has 
its roots in a local business, Angcon Technologies, which started 
in the 1980s. In 2007 the local company was acquired by Itron, a 
listed US company which is particularly involved in smart payment 
and smart metering projects in Africa as well as internationally. The 
main hub of SEA’s business is in Cape Town. The organization has a 
team complement of nearly 400 employees mainly spread across 
Southern Africa, Mozambique and Kenya. 

Itron’s products include electricity, gas, water and heat meters, 
data collection and communication systems, including automated 
meter reading (AMR) and advanced metering infrastructure (AMI), 
meter data management and related software. Flagship projects in 
the region are with Eskom in South Africa, Kenya Power & Lighting 
Company (KPLC) in Kenya, EDM in Mozambique and Azerigas in 
Azerbaijan.

ENERGY CONSERVATION
Itron today plays a pivotal role in enabling utilities to deliver 
affordable, reliable energy and clean water to rising populations, 
against a background of rapid economic growth. This, along 
with the demise of low cost energy and the awareness of finite 
water supplies, has raised global demand for electricity, natural 
gas and water, and is driving utilities to create conservation and 
management programmes. 

A fundamental tenet of Itron’s core values is a belief that the way 
the world manages its energy and water will ultimately shape the 
century. For several decades Itron has been a pioneer in advanced 
metering technologies and is a leading technology provider and 

WORLD-LEADING 
PREPAYMENT SYSTEMS PUT 
ITRON AT FOREFRONT OF 
ENERGY USE IN AFRICA

critical source of knowledge to the global energy, 
water and heat industries.

FOCUS ON AFRICA
Prepaid metering in Africa has the aim of getting 
electricity to all: for Damian Padachi, managing 
director of Itron SEA, the company’s job is more than 
just supplying meters to large utilities keen to improve 
customer service. “Prepayment systems have virtually 
been born in this country in response to the specific 
needs of African consumers. Prepaid metering makes 
it possible to provide electricity to all which improves 

the quality of life and provides access to goods and services. It 
also reduces the challenges related to non-payments which were 
previously an issue in the country. Our systems present the right 
platform to address these challenges both in South Africa and in 
other African countries. To a larger degree, from a prepayment point 
of view, South Africa has become a leader in this field globally.”

According to Padachi, serving Africa’s diverse markets will vary 
depending on the level of existing infrastructure. “South Africa 
is structurally different and already has Eskom as a dominant 
player, closely followed by municipalities and metros. When 
standards are in place it is easier to follow.” Padachi points out 
that due to a lack of infrastructure and standards in other parts of 
Africa, the marketplace is very fragmented. “In recent years some 
African countries are beginning to adopt best practice as we have 
encountered with many of our east African clients.” 

MANUFACTURING AND SERVICES
The business of Itron is structured into the metering business 
which provides major portions of its revenue and focus, and a large 
services division which provides IT and telecom solutions, as well as 
software solutions and services to various utilities. In South Africa, 
its integrated suite of products and services has the larger share of 
the market. Besides Itron in North America, Itron Electricity globally 
has three established R&D centres, one in France, one in the UK and 
a third in Cape Town. In addition, two relatively new electricity R&D 
centres are located in Indonesia and Brazil. 

In South Africa, Johann Koegelenberg heads the Manufacturing 
operations division situated in Cape Town, Atlantis. Koegelenberg 
says that a significant step in Itron’s success is the strong emphasis 
on collaboration between manufacturing, R&D and marketing. 
“These divisions have to operate as a single unit although they 
have their very own focus areas. Marketing translates customer 
requirements into priorities for R&D. A process of concurrent 
engineering, which also involves Manufacturing in the product 
development of new products, ensures a smoother transition from 
design to industrialization and ultimately volume manufacturing.” 

Damian Padachi, managing 
director of Itron SEA
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He says that a very structured approach is taken in relation to all 
ongoing improvements and innovations including very close co-
operation in order to translate concept into design. 

The manufacturing business is also able to tap into different 
structures at the various Itron factories around the world and 
together adopt best practice. In terms of manufacturing, the 
South African company has earned a reputation for flexibility on 
turnaround times and addressing customers’ needs for quality and 
speed. “Being one of the top manufacturing sites, we have a sharp 
focus on competitiveness,” said Koegelenberg. “On the services side 
we have activities focused on systems developers and over a long 
period have distinguished ourselves from our competitors by the 
consistent strong quality of our brand.”  

LARGEST PREPAYMENT VENDING SYSTEM IN THE WORLD 
In South Africa Itron is playing an integral part in the rollout of 
prepaid electricity to approximately 4.5 million Eskom customers. 
Eskom’s National Prepayment Vending Platform uses the Itron 
Eclipse Vending System and enables prepaid electricity to be sold 
on-line and in real time to its customers. Itron was awarded the 
tender to develop and implement Eskom’s National Online Vending 
Platform in 2006. The technology was successfully piloted before 
being migrated into a full production environment: today it is the 
largest prepayment vending system in the world. It has become a 
solution which is changing the entire prepaid vending environment 
by both improving cash collection for the utility and allowing 
consumers to purchase electricity anywhere, at any time. 

In addition to an improved customer service for Eskom, benefits 
include a larger footprint of vendors and a consolidated vending 
database. Advanced functionality enables the recovery of non-
payments and real time interfaces with the utility’s financial and 
CRM systems. Importantly the infrastructure eliminates the risk of 
potential fraudulent transactions and lets Eskom extend its vending 
footprint to more remote areas. Due to the innovative technology 
the system also enables members of the informal sector to become 
vendors, creating employment opportunities and uplifting 
communities.

Padachi describes online vending as a “step change” for Eskom 
prepaid vending as it introduced benefits to their business as well as 
to their prepaid customers.  Eskom customers are able to purchase 
prepaid electricity tokens nationwide through point of sale 
networks managed by retailers and service providers. “South Africa 
has become a global leader in prepayment systems and the Eskom 
system has changed the face of the prepaid electricity market in 
South Africa. This is a reference in the world of prepayment systems,” 
he said.

METERING SOLUTION FOR KENYA’S ELECTRICITY DISTRIBUTOR
One of the keys to Itron’s success is its innovation within the energy 
sector and being seen as a solutions company for utilities and 
companies involved in electricity, gas, water and heat. In Kenya, Itron 
was awarded a tender to supply Din-split meters to Kenya Power & 
Lighting Company (KPLC), a Nairobi Stock Exchange-listed company 
that distributes and retails electricity to customers throughout Kenya. 
Some 75,000 meters, assembled by Itron’s manufacturing staff in 
Atlantis, Cape Town, were delivered to KPLC in 2010. A further 24,000 
split meters were delivered more recently, taking the total number of 
meters supplied since inception of the pilot project to nearly 100,000 
meters. KPLC, which has more than 1.5 million customers, reinforces 
the power transmission and distribution network by constructing 
additional lines and substations.

NEW PURCHASE METHOD IN MOZAMBIQUE USES THIRD PARTY 
VENDORS
In 2011, EDM, Mozambique’s publicly owned electricity company, 
approved Itron’s proposal for the online conversion of its existing 
offline prepayment system. A solution was designed to allow 
extended electricity purchase options through the use of third 
party vendors. Itron’s solution will introduce new methods which 
will allow customers to purchase electricity anywhere and at any 
time from various sources. Electricity can be purchased at petrol 
stations where mobile points of sale (MPOs) have replaced PCs, 
at supermarkets and ATMs, as well as through scratch cards, cell 
phones and on the internet.  

PREPAYMENT INTRODUCED TO AZERBAIJAN’S GAS CONSUMERS
In 2007, Itron became the first company to introduce prepayment 
solutions to Azerbaijan’s energy utilities, in order to address 
revenue protection, theft and tampering issues as well as payment 
automation. Azerigas, the national gas company which serves more 
than 1 million consumers, conducted a pilot project of 1,300 units in 
the city of Ganja. Following its success, it replaced the city’s 65,000 
traditional meters with Itron’s smart payment technology. Following 
this deployment, which tripled revenue collection for Azerigas 
and improved consumer meter management, smart payment 
technology was implemented throughout the country.

Itron South Africa assisted with the phased nationwide rollout plan 
as part of a collaborative initiative. The Itron team handled the 
3E Gas Prepayment System demonstration with Itron’s Gas Smart 
Payment System supporting the workflow process step-through. 
The solution will allow consumers to purchase meter credit with 
their smart cards through a network of vending channels including 
self-service terminals. The diligent on-site workflow step through 
demonstration and workshop sessions with various customer teams 
were key to its success, says Padachi. “Since then, revenue collection 
has dramatically increased with a 62% increase in the first four 
months after the prepaid solution was first implemented.”

FUTURE PROJECTS
The key to the company’s success over the years has been industry 
insight and innovation. The global need to reduce emissions 
and protect the environment is behind Itron’s next generation 
of technology. “We are working on smart solutions for a greener 
future. We are pleased to be expanding our offerings and breaking 
boundaries in different classes of energy as part of our continuous 
innovation in this space,” said Padachi. 

“The way we manage our energy and water resources will lead to 
multiple benefits in Africa. We don’t just supply meters, we like to 
look at the whole picture and when you are able to control and 
meter people’s use of energy, you are able to conserve it. By using 
intelligent metering, payment and data capture systems, we will 
also indirectly be able to reduce the volume of harmful emissions to 
our environment.”  MI

From left: Johann Koegelenberg (Manufacturing Operations Manager), Faith Williams (Logistics 
Manager),  and Agustinus Palalangan (Production Engineering Manager), in front of the Smart Payment 
Production Line at the Atlantis facility
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When ice gripped Massachusetts in the winter of 2008, Kevin 
Kelly, manager of municipal utility Groton Electric Light, 
watched his screen, and planned ahead.

Thanks to data from Groton’s smart meters, Kelly knew that he faced 
a tough situation: small outages spread throughout the grid spoke 
to a number of faults, rather than a single felled line. Ice thickened 
on tree branches as the night wore on, and before long, trees would 
start to fall, and with them, the power lines.

At four o’clock in the morning, the ice covered branches fell.  
Half of Groton Electric’s service area went dark in bits and pieces – 
no single maintenance crew would be able to repair the damage.

Because Kelly knew the extent, and the nature, of the damage, 
he understood that he needed more resources. He called in 
reinforcements. Shortly little after sunrise, when many neighbouring 
towns didn’t yet know the extent of their power outages, line crews 
from areas unaffected by the ice storm were already rolling into  
Groton. “We had the roads clear,” Kelly said, “and the cavalry was 
arriving.”

PRESSURES AROUND METER DATA MANAGEMENT
Ten years ago, Kelly would not have been able to see the status of 
his grid in real time, and as a result could not have restored power 
to his customers so quickly. Smart systems made this possible – 
smart meters in Groton’s homes, outage management systems 
at Groton Electric, and beneath all this a well managed store of 
meter and distribution network data. The technology landscape for 
utilities is transforming, and developing.

New regulations and concerns for rising cost are driving this 
transformation, as revealed by Aberdeen Group research  
conducted in February 2011. Countries and states around the world 
are adopting renewable portfolio standards, from the renewable 
targets established by the People’s Republic of China’s next Five-
Year Plan to the European Union’s 20-20-20 standards. Feed-in  
tariffs like those in Ontario, Canada have resulted in a surge of 
distributed renewable generation. As a result, utilities are driven  
to modernize, so they can understand the demands on their 
network and the sources of power available to them. Fifty-nine 
percent of respondents to Aberdeen’s research cited regulations as 
a top pressure driving them to gain more control over their meter 
data (Figure 1).

TRENDS IN METER DATA 
MANAGEMENT
By Max Gladstone

Regulations require action, and the utilities responsible for carrying 
out this action have to stay in business. Fifty-three percent of 
survey respondents cited operational costs as a top pressure. Fuel 
expenses and demand are both rising, while power theft and 
ageing infrastructure tax the efficiency of the grid. Utilities that 
have more control over their meter data will be better able to detect 
waste, control demand, and incorporate the renewable generation 
mandated by government regulations efficiently.

Based on these pressures, it comes as no surprise that, according to 
Aberdeen’s research, the most common response to these pressures 
among utilities is to identify the business value they can derive 
from timely and accurate meter data. While utilities understand 
that meter data can help them, they need to take the extra step of 
quantifying this aid.

Figure 1 – Top pressures driving meter data management
Source: Aberdeen Group, March 2011

Figure 2 – MDMS users in sample require less than one day to make data available to decision makers
Source: Aberdeen Group, March 2011

THE VALUE OF METER DATA
Utilities that use meter data management systems take less than 
a day to give decision makers access to meter data, according to 
Aberdeen’s research (Figure 2), and one-third of these respondents 
claim their decision makers have access to meter data in real time. 
These decision makers can see power consumption across their grid 
at a glance, and respond to events as they happen. When combined 
with an outage management system, or even with an outage 
management plan, this meter data can help power engineers and 
utility staff bring customers back online faster, and in some cases 
even prevent power loss.

Figure 3 – Respondents without MDMS can require as much as one month to make data available to 
decision makers
Source: Aberdeen Group, March 2011

By contrast, in a utility which does not use MDMS, users can wait 
for up to a month to see and use meter data (Figure 3). This added 
delay was acceptable when meter data was only used for billing 
purposes, but with the rise of smart grid systems that rely on meter 
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data for historical analysis and load forecasting, current (if not real-
time) information has become more important than ever.

In addition to feeding operational systems, timely and accurate 
meter data can help accelerate business processes. Customer 
complaints about inaccurate billing are often difficult to resolve 
due to a lack of accurate per-customer data on power use. A  
meter data management system can make smart meter data 
available to customer support personnel, who can then respond 
to complaints by citing days of heavy power use, or helping the 
customer identify changes of habit that have affected their bill. 
In regions of high housing turnover (near college campuses, for 
example), accurate meter data management can help utilities 
manage move-ins and move-outs without relying on time-
consuming manual processes.

Utilities looking for tangible business value from their meter 
data must do more than acquire technology, though. Utilities are 
regularly reviewing their data management practices, developing 
meter data structures that contribute to their business goals, 
and building data management skills within their organization. 
However, many utilities that have already taken the first steps 
toward managing smart meter data have not yet dedicated 
personnel to securing this data, nor successfully tracked the value of 
meter data for their business.

BUSINESS PROCESSES
Having the right technology to capture and manipulate meter data 
is an important step toward business visibility, but it is only a step. 
Organizations need to evolve to use this data properly. Aberdeen’s 
survey respondents are changing in a number of ways to prepare 
for this influx of data. Utilities working to master their meter data 
are developing talent and training around meter data management, 

structuring their data to support performance tracking and 
management, and putting regular processes into place for the 
management of their meter data.

Developing talent around meter data is especially important for 
utilities, which are not used to handling this volume of transactional 
data. Data management skills must be identified, developed, 
and cultivated. Figure 4 summarizes the steps Aberdeen’s survey 
respondents are taking, or intend to take, to develop meter data 
skills at their organization.

“Forty percent of survey respondents 
already have well-documented roles 
and responsibilities around the 
storage and use of meter data”

Figure 4 – Meter data management skills
Source: Aberdeen Group, March 2011
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Around half of utilities that spoke with Aberdeen indicated that they 
had defined skill sets for managing meter data, while the remaining 
47% understood that this was a valuable next step in their meter 
data management process. Forty percent of survey respondents 
already have well-documented roles and responsibilities around the 
storage and use of meter data, a vital component of any meter data 
management initiative.
 
Once meter data has become part of the utility’s knowledge base, 
utilities must act in response to that knowledge. The management, 
monitoring, and maintenance of the smart grid based on new 
knowledge requires a new set of specialized skills and habits,  
which dedicated teams will develop faster than individuals.  
Utilities should not take the risk of assuming these skills will  
develop piecemeal.

In addition to developing data management skills, utilities should 
give thought to the data itself. In what form, and with what 
frequency, will it be collected? How will it be structured? What 
insight and information can be extracted from it? (Figure 5)

emerging regulations. By reviewing their practices and comparing 
them with those of the market at large, utilities keep abreast of 
developments in this rapidly changing field (Figure 6).

THE FUTURE
Utilities deploying smart meters and other smart grid technology 
find their generally slow-moving industry colliding with the worlds 
of telecommunication, mobile applications, machine-to-machine 
networking, and big data – fields accustomed to reinventing 
themselves in an afternoon. An industry that Thomas Edison would 
understand is struggling to conceive itself in the context of a raft of 
industries that rarely stay put long enough to understand the world 
they have created.

As a result, utilities currently adopting smart meters or working to 
manage their meter data may make the mistake of thinking in the 
present tense – what regulations exist, what is the best technology 
– rather than in the future: what regulations will exist, and what 
technology will be available. Public resistance to smart meter 
deployments in Marin County, California, for example, has invited 
heightened scrutiny from regulators and utility customers alike in 
the United States. Meanwhile, the pace of changing technology 
has left utilities that moved first to adopt one-way advanced meter 
reading systems nervously eyeing their deprecation calendars and 
debating the virtues of two-way AMI.

However, Aberdeen’s research indicates that only 6% of utilities 
make current or future regulations a top priority when they select a 
meter data management system. The smart grid world is still young, 
and while governments are promoting this technology now, at 
some point they will move to control it. Utilities should look to the 
future, and ensure that their meter data is managed in such a way 
that the addition of privacy and regulatory compliance measures 
will be straightforward.

CONCLUSIONS
Meter data management can increase the speed of operational 
decision making and reduce attendant costs. But in the final 
analysis, decisions are still left to people. In the example of Groton 
Electric, good data described the extent of the damage, but good 
management got the lights back on faster. Utilities acquiring 
and deploying meter data management systems – or any smart 
systems, in fact – should ensure that these systems are understood, 
respected, and used well. Otherwise, they will not live up to their 
potential. MI

Figure 5 – Planning and use of meter data
Source: Aberdeen Group, March 2011

Figure 6 – Regular reviews of service, infrastructure, and practices
Source: Aberdeen Group, March 2011

First, meter data structures must be defined in support of the 
organization’s business goals. A utility that, like many of Aberdeen’s 
survey respondents, intends to adopt time-of-use pricing in the 
near future, must include robust timing information in their meter 
data structure. Other applications, such as outage mapping and 
prevention, require geographic information. Meter data structures 
should be well defined from the outset, with an eye toward the 
applications this data will eventually support.

During a period of great change, regular processes and regular 
reviews of service quality can ensure both that new developments 
are helping the utility, and that the utility is taking advantage of the 
best knowledge available throughout the industry.

Regular reviews of service quality and of infrastructure components 
are important for utilities even outside the context of meter 
data management. In that context, though, regular reviews help 
utilities manage meter data to accommodate new business needs, 
including business process changes, new technologies, and 

“The smart grid world is still 
young, and while governments are 
promoting this technology now, 
at some point they will move to 
control it.”
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The Digital Environment Home Energy Management System 
(DEHEMS) combines specifically developed hardware and 
software, which has helped households reduce their energy 
usage by an average of 8%. The system, which has been rolled 
out to 250 households across Manchester, Birmingham, Bristol 
in the UK and Plovdiv and Ivanovo in Bulgaria, measures the 
home’s energy usage in 6 second intervals and presents this 
data to the end-user via in online dashboard.

The dashboard allows users to interpret their data as meaningful 
information. Through interaction, users are encouraged to make 
changes to their behaviour through recommendations and tips 
designed to help them become greener citizens and hopefully, save 
a few pennies along the way. 
 
The objective 
of DEHEMS is to 
integrate and test 
the effectiveness of 
persuasive strategies 
delivered via an 
intelligent electronic 
system infrastructure 
that is able to infer 
and reason the 
energy behaviour 
of the households. 
To understand a 
household’s energy 
behaviour, the project 
uses a number of 
number different sensing technologies which have been placed 
around the home. These include (Figures 1 and 2):
•	 Electrical mains circuit sensing – via a clamp transmitter
•	 DEHEMS gateway or data collector 
•	 Individual appliance level sensing – via appliance monitors
•	 Gas mains sensing – via an optical reader
•	 Ambient sensing such as temperature – via existing web-based 

solutions.

The project aims to test the effectiveness of: 
•	 Multi modal user interfaces using a web-based dashboard 

as dedicated real time energy display device, which in turn is 
accessible via other displays such as digital photo frames and 
mobile phones.

•	 Data visualization or feedback of energy consumption via 
graphical information, colour coded alerts, contextual tips 
and alerts and emotionally engaging narrative or pictures that 
reflect the state of a household’s energy usage, against that of its 
neighbourhood and DEHEMS average.

•	 Data interpretation: real time energy consumption, historical 
consumption, family member consumption, comparison against 
general households in DEHEMS, comparison against grouped 

HOMES ACROSS FIVE EUROPEAN 
CITIES GET PIONEERING ENERGY 
MANAGEMENT TOOLS
By Martine Tommis and Pukul Rana

households of similar characteristics, comparison for online 
social networking users and context aware personalized energy 
saving tips and alerts.

Led by Manchester City Council, the project consortium is made up 
of local authorities, private business and universities and funded 
by European Union’s (EU) Framework 7 programme (FP7), under 
the theme of cooperation. The objective of ICT research under 
the programme is to improve the competitiveness of European 
industry, as well as to enable Europe to master and shape the future 
developments of these technologies in order that the demands of 
its society and economy are met.

DEHEMS uses a “living lab” or “user driven innovation” (UID) 
approach to development, which allows users to become part of 
the improving and refining process – giving the end product higher 
user value, in terms of understanding the benefits and proposition. 
Early stage user engagement is an essential characteristic when 
translating energy consumption data from sensors to useful 
information, which can be communicated via the online dashboard. 

The DEHEMS Living Labs form part of an EU-wide network of test 
beds that enable experimentation and co-creation with real users 
in real world environments. The Living Labs are managed by City 
representatives, working alongside technical specialists from SME’s 
Hildebrand, Clicks and Links, the University of Salford, Coventry, 
Rouse and Cluj-Napoca, the Institute e-Austria in Timisoara and the 
Energy Agency Plovdiv.

Based on Living Lab principles, DEHEMS has applied a cyclic 
learning and development process that undergoes stages of 
requirements gathering, design, implementation, deployment and 
behaviour assessments. The system is progressively incorporated 
with new influencing strategies and techniques based on the 
feedback from the end-user as active contributors to the learning 
process. The stages of the project can be broken down into three 
cycles:
•	 Cycle 1 where user requirements are gathered by understanding 

the different facets of the users’ “wants” in terms of technical 
and usability and “challenges” faced when the technology is 
deployed within homes. 

Figure 2 – Data collector

Figure 1 – Clamp transmitter (current transformer sensor)
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•	 Cycle 2 focuses on testing the effectiveness of the different 
feedback strategies, from simple display web pages to interactive 
graphs and contextual tips. A limited number of homes were 
provided with plug level monitoring of electricity.

•	 Cycle 3 centres on integrating new ideas for user interface 
design and combining this with the most effective feedback 
and behaviour change strategies. Thirty users were invited to 
participate in gas metering.   

To help develop genuine user insight, which in turn forms an integral 
part of the DEHEMS learning process, a number of online surveys and 
focus groups have been conducted with the participants across the 
Living Labs. One of the Manchester project volunteers described her 
involvement: “I think I am doing things better. I think I’m looking at 
some of the appliances in my house which I would not ordinarily look 
at because I notice them on screen and if you didn’t have something 
to see then you wouldn’t be able to do something about it.” When she 
turns the kettle on, she can see how much energy she is consuming 
and what it costs.  “I think it has been the easiest technology anybody 
could use. I will definitely carry on using it, and I hope the project will 
allow me to keep some of it, but if not, then I think I will go out and 
buy myself some equipment.”  

The basic DEHEMS metering equipment consists of a gateway or 
data collector, current transformer and Ethernet cable. The current 
transformer sensor is coupled to a 433 MHz FM radio modem 
and clamped around the electricity mains circuit. The gateway, or 
data collector, comprises a data collection mechanism and data 
aggregation function for processing data received from the sensors. 
An external communication module uses TCP/IP to communicate 
with the DEHEMS server via the in-home broadband router. All 
data received by the gateway is forwarded to the web service and 
attributed to the household at the server.

Units were 
installed in 250 
homes across 
the five Living 
Labs. There 
were significant 
differences 
encountered 
between 
installations 
in Bulgaria 
and the UK. 
In Bulgaria, 
electricity 
meters are 
often in locked 
cabinets which 
are accessible only by the electricity supply company and installations 
in Bulgaria have often required electrical skills. 

To provide appliance level monitoring the project looked at both 
powerline and wireless-based network solutions. For pragmatic and 
technical reasons, the wireless sensor network solution commercial 
solution by a Dutch company, Plugwise was selected (Figure 3). 
They have a smart plug product which is sited between the outlet 
and the plug of the appliance, using the 2.4 GHz ZigBee standard. 
The plug measures the energy consumption and transmits the data 
wirelessly. A ZigBee USB data stick acts as a data sink for the wireless 
sensor network and receives data from the plug level meters. 
Software was developed in DEHEMS to interface this to the data 
collector. The received data is packaged and sent to the DEHEMS 
server where it is further processed and reported back to the user 
via the dashboard.  

Figure 3 – Plugwise unit at the socket
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Gas monitoring presented a 
different challenge with the 
complication of a more hazardous 
environment and a lack of 
products on the market. The 
approach was to seek a solution 
using techniques not requiring 
an interference with existing gas 
installations. Sensing is difficult 
because the retrofit of flow meters 
is complex and requires expensive 
equipment. DEHEMS found 

that the best method was to use an optical character recognition 
(OCR) – the Enica Xemtec Comet optical sensor. The device has a 
character orientated interface from where commands can be issued 
that trigger the sensor into transmitting a series of characters that 
represent the current meter reading digits (Figure 4).   

Gas metering was 
also a challenge 
for network 
communications. 
Gas meters are 
often external 
to the property 
so a sensor was 
needed that would 
communicate data 
via mobile phone 

(GSM) text messaging but with the ability to access a 433 MHz 
interface for integration with the DEHEMS data collector. The 
system hardware comprises a PIC16F76 based microprocessor 
board, serial interface, GSM communications module, program 
and system memory and timers. This approach allowed the team 
to broaden their research scope to include battery requirements, 
power minimization, communication protocol and the use of SMS 
over GPRS. This is the emerging favoured approach in the rollout of 
smart meters. The communications units were supplied by Salford 
Electronic Consultants Ltd. The solution adopted for measuring 
gas consumption can be extended to monitor any form of service 
consumption providing that usage of that service is recorded via a 
meter that is compatible with the OCR module (Figure 5).   

The Cycle 1 DEHEMS dashboard was intentionally basic in feedback 
information and simple in its design. The principle of “express 
enough meaning but not too much” for designing interfaces for 
home use, as stipulated has been tested progressively throughout 
the three cycles. The objective is to determine “how much is too 

much?,” to sufficiently 
produce positive 
behaviour change in 
domestic energy users. 

In the next two cycles, 
by extending the 
granularity of feedback 
information, the aim 
was to determine 
through analysis, 
information that does 
not contribute to 
behaviour change, 
or is simply deemed 
unnecessary by users. 
Consequently, the Cycle 
1 DEHEMS dashboard 
displayed real time 
energy usage in kW, 

cost of energy usage, energy saving tips, energy usage history 
(hourly, daily, monthly), along with a comparison against DEHEMS-
wide average energy usage (Figure 6). 

The main project results to date focus on the second cycle of 
the project, a 12-week period. A full report is available at http://
www.dehems.eu/cms/wp-content/uploads/2009/10/Dehems-
Deliverable-D7.6.pdf. The third and last cycle is due to be analyzed 
by July this year. The initial results suggest that the system enables 
around 8% daily energy saving in the first week of feedback. Not 
surprisingly the key motivation for people is saving energy for 
financial reasons, followed closely by environmental concerns, 
suggesting that to be truly effective in terms of satisfying various 
motivations, cost information is important.  

The top behaviour changes were reported as switching off 
appliances instead of using standby power; an increased awareness 
of energy usage of appliances and optimised appliance settings; 
the reduced use of appliances electric heaters; purchasing new 
energy efficient appliances to replace those which are inefficient; 
influencing family members to be more energy conscious 
and an increased awareness of their household activities and 
routines. Users also have spoken of an overall increase in gas and 
other energy usage awareness along with a growing “carbon 
consciousness”.  DEHEMS participants have described how they 
have shared their experiences with family and friends, spreading a 
positive message about energy saving.

As part of developing extending usability, the team developed 
a Facebook app. With the increase in global user base for online 
social networking, it could be surmised that given the right tools, 
online social norms can become a powerful mechanism for wide-
scale energy awareness. Extending the model further, the project 
has experimented with a “carbon incentives model” where teams 
have been created in the five Living Labs. The personal carbon 
trading trial has provided incentives to reward energy consumption 
behaviour change, rewarding the team/person who achieves the 
greatest reduction in a carbon equivalent.   

The project ends in July 2011. The research work will published on 
the project website along with relevant academic journals. Other 
initiatives have been developed on the strength of the research. 
Partner Hildebrand is launching a service called Energyhive. A 
second partner, Clicks and Links has developed their Greenica 
product. Manchester is continuing domestic metering work in a 
new EU project, European Platform for Intelligent Cities (EPIC). This 
will look at ways to manage energy data in a cloud computing 
framework.  MI 

This article is supported by documents produced by members of the DEHEMS project 
consortium. For more information about DEHEMS or the other initiatives see www.dehems.
eu or contact info@dehems.eu 

Figure 5 – Gas metering architecture

Figure 6 – DEHEMS dashboard

Figure 4 – Gas metering test bed
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It’s been official for some time now – the smart grid is going 
to be huge. A 2009 report by ZPryme Research projects a 
global smart grid market of $171 billion by 2014, with the 
smart metering segment accounting for $19 billion (11%) 
of that. More recently, the Electric Power Research Institute 
(EPRI) estimated that if investment and deployments continue 
steadily through 2030, a fully functional smart grid in the USA 
could result in benefits of up to $2 trillion. Cisco Systems, a 
maker of networking and communications technology, thinks 
the smart grid will ultimately be bigger than the internet.

The good news for electricity consumers is that a piece of that huge 
pie is reserved for them. The bad news? Utilities haven’t yet figured 
out how to make sure consumers get their slice. 

The link between the smart grid and the consumer will be the smart 
meter. The basic consumer facing proposition for smart meters is 
that by providing a real time, two-way flow of information between 
the utility and its customers, both parties win: utilities can provide 
and optimize their service more efficiently, and consumers can 
manage their consumption better and save energy and money 
while reducing carbon emissions. Furthermore, a smart, interactive 
grid will be able to adjust itself to accommodate relatively small, 
intermittent power sources such as wind, solar and electric vehicles 
connecting to it from myriad homes and offices. All this will drive 
energy efficiency and increase the use of the clean energy we need 
for a sustainable energy future.

According to proponents, consumers will derive their benefits 
partly as a result of being fully informed. With access to granular 
information about their energy usage patterns, energy prices and 
so on, consumers will examine the information and make rational 
choices about how and when to use energy hungry appliances, 
about replacement of lighting and other equipment, adding 
insulation, and the like.  

But no less an authority than the American Council for 
an Energy Efficient Economy (ACEEE) recently cautioned 
that smart meters aren’t smart enough: in a June 2010 
report, the ACEEE found that US households could cut 
their energy use by as much as 12% and save $35 billion 
over the next 20 years, but only if utilities embrace a 
wide range of tools that provide customer engagement, 
context and motivation to change – simply slapping 
a smart meter on the side of a customer’s home won’t 
cut it. We’ve seen problems with adoption and, in some 
places, a noisy customer backlash where utilities have 
proceeded with smart meter rollouts without first 
engaging their customers. So, progressive utilities now 
understand that they must learn some new lessons – and 
a critical one is how to engage consumers, to allow the 
full benefits of the smart grid to emerge.

A SOCIAL APPROACH TO CONSUMER ENGAGEMENT
A growing body of behavioural economics research 
has shed new light on the early assumption that 
providing more detailed information to consumers will 
engage them and help them adjust their consumption 

SMART GRID, MEET SOCIAL 
NETWORKING
By Herbert A Samuel

behaviours. It turns out that more information, on its own, has no 
effect on what consumers actually do. The research has unearthed a 
simple truth: Consumers need motivation, not information. 

Our review of the research suggests that there are four basic, inter-
related and interacting factors at work, which are:
• The availability of information
•  The provision of feedback
•  The ability to set significant goals
•  Opportunities for peer comparison (social proof ).

Information promotes knowledge and is a basic requirement 
for effective action of any sort.  For example, it is essential that 
someone attempting to lose weight should know that a reduction 
in their net daily intake of calories is the key – and that such a 
reduction is best made by a combination of eating smaller portions 
of the right foods and engaging in regular physical activity. 
Similarly, householders wishing to slim down their energy bills need 
to know what amounts of energy they are using, how they are using 
it and what actions they can take to use less. And in fact, they do 
have some basic information in this regard. Monthly electricity bills 
provide basic information on consumption and cost. Many utilities 
provide bills with standard energy saving tips printed somewhere 
on them and most consumers already have some idea as to how to 
reduce their consumption – turn off unneeded lights, turn off the 
TV before going to bed, rather than falling asleep in front of it, and 
so on.

However, Dr Sarah Darby of the University of Oxford’s 
Environmental Change Institute, who has studied the question of 
providing more and better information to consumers, has observed 
that “Information on its own has a poor track record in achieving 
energy conservation. While people may appreciate the message, 
few are likely to be spurred into action.”

Welectricity – a free, social web application that consumers in 79 countries are using to track, compare and reduce their energy 
consumption at home. Utilities can license the app for customization and rollout to their residential customers





METERING INTERNATIONAL ISSUE - 2 | 201186

BUSINESS/FINANCIAL/REGULATORY

ABOUT THE AUTHOR:
Herbert A ‘Haz’ Samuel is the founder of Welectricity Inc and is a green 
energy consultant in the Caribbean with a background in electric 
utility planning and project management. He holds a BSc in Industrial 
Engineering from the University of The West Indies. Around midnight 
one weekend, while building spreadsheets to estimate the likely 
consumption for a friend’s new green home, the lightbulb moment 
occurred. An innovation award sponsored by GVEP International and 
GTZ allowed him to develop his idea and Welectricity was launched on 
Earth Day 2010.  
haz@welectricity.com
www.welectricity.com

Consider again the question of weight loss mentioned 
above. The causes of non-pathological weight gain are well 
known; so is information on the necessary offsetting actions. 
But, according to the World Health Organization, obesity is a 
growing problem, of epidemic proportions globally.  

WHAT’S THE MISSING LINk? MOTIvATION
In addition to the necessary (but insufficient) status of 
information, various studies have confirmed the importance 
of regular feedback and goal setting as motivators, but the 
most interesting and powerful factor is what psychologist 
Dr Robert B Cialdini refers to as “social proof” – the ability to 
compare oneself to similar others.

Dr Cialdini, a social psychologist and best-selling author 
of “Influence: The psychology of persuasion,” has been 
studying the problem for years. A January 2009 New 
York Times article reported on his discovery that the 
most effective way to get people to conserve energy is 
to get them to compare themselves with their peers. The 
article reports that “In a 2004 experiment, [Dr Cialdini] and a 
colleague left different messages on doorknobs in a middle-class 
neighbourhood north of San Diego. One type urged the residents 
to conserve energy to save the earth for future generations; another 
emphasized financial savings. But the only kind of message to 
have any significant effect… was one that said neighbours had 
already taken steps to curb their energy use. ‘It is fundamental and 
primitive,’ said Dr. Cialdini… ‘The mere perception of the normal 
behaviour of those around us is very powerful.’”

The conclusion is that social norms – an individual’s beliefs about 
what is common and accepted behaviour in a specific situation – 
are a powerful influence on behaviour. This insight suggests that 
social networking should be able to provide an effective catalyst for 
engagement.

Social networking is a huge and growing phenomenon. Facebook, 
the dominant social platform, now has over 600 million active user 
accounts worldwide and Twitter, the social information-sharing 
service, has already grown past 200 million users. Their rapid growth 
and mainstream acceptance means that their audiences are also 
maturing: the Facebook demographic with the largest growth in 
2010 was the over-65 age group.

These insights are the intellectual underpinnings of Welectricity 
(www.welectricity.com), the social network for energy efficiency 
that packages the four motivating nudges into a free online tool 
that was launched in April 2010 and has so far attracted users from 
79 countries worldwide.

NO CARBON, ONE DATA POINT
Do consumers really want real-time energy usage information? 
Will they engage with it using in-home devices? These questions 
highlight an important difference between Welectricity and 
other tools in the space. Welectricity does not provide real-time 
feedback and a smart meter isn’t even necessary to use the service 
(Welectricity will handle data input from smart meters, traditional 
meters and manual input). Furthermore, no new in-home energy 
monitoring devices are necessary. All a user needs is an internet-
connected computer, a monthly electricity bill and some friends. 
So no new mining, manufacturing, packaging, shipping and local 
transportation – and therefore no carbon emissions – are caused by 
Welectricity.  

The service is not designed for energy geeks; anyone looking for 
a data intensive dashboard allowing power users to drill down 
into detailed levels and various types of data will be disappointed. 
Welectricity’s dashboard presents one easily understood data 

point that illustrates the user’s actual electricity consumption for 
each month, around which a competitive social interaction can 
be fostered with the user’s friends on Welectricity, Facebook and 
Twitter.  

After a customers’ bill information is updated each month, they 
receive an email summary of their consumption trend and (if 
necessary) are prompted to set savings goals and create a to-do 
list to achieve the goals. Goals that are achieved are automatically 
shared on Facebook and Twitter, where friends and followers can 
interact with them, thereby providing additional feedback and 
social motivation.

THE BUSINESS CASE
Today’s utilities are surveying a changing business landscape. The 
traditional mission was the delivery of reliable, least cost energy 
to customers’ premises. Tomorrow’s mission, now being shaped by 
regulatory, technological, environmental and social changes, will 
fundamentally encompass sustainability and, among other things, 
will reward utilities that encourage their customers to be energy 
efficient. Progressive utilities now recognize that their customers’ 
energy and carbon reductions are valuable to their own business – 
and Welectricity will work with these utilities to help them engage 
with their customers to provide that business value. Under suitable 
licensing arrangements, Welectricity will customize the app for 
utilities, which will roll the service out to their customers with the 
utility’s logo and brand identity. 

The idea of a social world – one increasingly powered by social 
interactions – is fundamental to Welectricity. We believe that within 
five years, a social service for smart grid consumer engagement will 
be a critical component of the utility’s business software toolkit. 
When the consumer’s energy bill is delivered, he or she will check 
into Welectricity on their computer, smart phone or tablet, to see 
how they – and their friends – are doing. When millions of people 
are doing that, Welectricity will be a powerful game-changer in the 
consumer energy efficiency space. MI

Welectricity allows consumers to see how much energy they – and their friends – are using. This chart shows an actual 
customer’s 20% reduction (orange line)
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LAST WORD

The Peer Energy Cloud consortium — comprised of the German 
Research Centre for Artificial Intelligence (DFKI), the Karlsruhe 
Institute of Technology (KIT), security and public safety 
solutions organization AGT Germany, business integration and 
managed file transfer solutions and cloud computing provider 
SEEBURGER AG, and the public utility company Saarlouis — was 
named as the first prize winner in the “Trusted Cloud” research 
programme sponsored by the German Federal Ministry of 
Economics and Technology.

The Trusted Cloud programme aims to unlock the potential of cloud 
computing for the economy and to promote the development and 
testing of secure, reliable, and legally compliant cloud computing 
services.

PEER ENERGY CLOUD: ‘WHEN 
WASHING MACHINES TALK TO 
POWER STATIONS’
By Holger Kirchner
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Cloud enabled smart energy microgrid

MARKETPLACE FOR VIRTUAL POWER TRADING
Within the scope of the project, SEEBURGER will enable a new 
type of marketplace for peer-to-peer power trading. This will, for 
example, distribute sensor and power data for reliable value-added 
services, enabling it to be put to use for purposes such as improving 
building energy efficiency monitoring.

Such a bottom-up approach should help to increase the overall 
network stability and reduce the need for costly upgrades to the 
nationwide grid infrastructure.

The project will be based on the “B2B in the cloud” approach used 
in the THESEUS research programme, and will include a field pilot, 
which Saarlouis will undertake in 500 households.

Peer Energy Cloud was established in order to investigate 
innovative recording and forecasting procedures for device 
specific electricity consumption (i.e. looking at how the load profile 
develops with the aim of optimizing the load flow), to establish a 
virtual marketplace for power trading, and to develop value added 
services within a microgrid. In practice, this will mean coordinating 
the power consumption in private households with generation 
capacity in the power stations, in order to balance the demand and 
supply and thereby reduces stress on the grid.

Private households consume around one-third of the power 
produced by power stations. At present, however, it is not possible 
for the power supplier to measure actual power requirements at a 
specific time for particular consumers, and standard load profiles 
are too imprecise. Consequently the load curve is hard to optimize, 
and the grid has to be oriented towards the possibility of maximum 
loads, with back-up power stations ready as needed for overloads.

The €7.5 million project is funded by the German Federal Ministry 
of Economics and Technology and is set to begin in July 2011 and to 
run over three years to 2014. MI
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Go to www.metering-europe.com today!

Don’t miss this year’s Metering Europe in Amsterdam! 
More than ever will it bring you a comprehensive overview 
of EU developments including strategies, roadmaps, 
regulation, standardization and technologies. It is also the 
place to be to meet the right people.

Bram Reinders
Chairman, Privacy & Security Work Group,  
Dutch DSO Association and Alliance Manager, Alliander,  
The Netherlands
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Metering, Billing/CRM Europe 
2011 is THE industry leading 

meeting place for smart 
metering professionals and 

your platform to discuss 
the latest developments, 

solutions and benchmarks in 
the utility industry 

Here is why:

• Connect with 4200+ international 
smart metering experts who share 
many of your same challenges and 
goals. Last year’s event attracted 
representatives from 220+ utilities, 
energy regulators, utility suppliers 
and industry associations

• More utility perspectives than any 
other conference! From business 
strategy to modern technology, get 
the insights and practical tips to 
make your roll-out a success from 
over 120 expert speakers  

• Attend the world’s leading and 
most innovative exhibition for the 
utility industry, get live demos from 
200+ solutions providers and save 
months of due diligence in your 
partner selection process
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”



Bigger isn’t always better. If it was then an independent software solution could never set the standard for on-
time, on-budget delivery, and be heralded as one of the most intuitive, flexible and powerful CIS solutions in the 
market. Yet Hansen Technologies has just done that, with its global support and expertise, it has been servicing 
the simplest residential electric customer to the largest multi-product commercial accounts for over 30 years  
with proven success in over 40 markets worldwide. Hansen Technologies – The credible alternative.

The credible alternative

• The original CIS vendor 
• Proven implementations worldwide
• Modular, scalable solutions

info@hsntech.com      www.hsntech.com
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