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Advanced Metering Infrastructure,
Smart Grid, Smart Metering

Advanced Metering Infrastructure,
Smart Grid, Smart Metering

How it is defined today?
Benefit Identification
Requirements Process
Implementation Technology
Integrating the home
• Programmable Communicating Thermostats
• Distributed Generation

Lessons Learned
Questions
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Smart Grid DefinitionSmart Grid Definition

A. an enhanced electric transmission or distribution network that 
extensively utilizes internet-like communications network technology, 
distributed computing and associated sensors and software (including 
equipment installed on the premises of an electric customer) to provide

i. smart metering;
ii. demand response;
iii. distributed generation management;
iv. electrical storage management;
v. thermal storage management;
vi. transmission management;
vii. power outage and restoration detection;
viii. power quality management;
ix. preventive maintenance improves the reliability, security and 

efficiency of the distribution grid;
x. distribution automation; or
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Smart Grid DefinitionSmart Grid Definition

B. other facilities, equipment, or systems that operate in 
conjunction with such communications network, or that 
directly interface with the electric utility transmission or 
distribution network, to provide the capabilities 
described in clauses (i) through (x) in paragraph (A).
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The Smart GridThe Smart Grid
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AMI DefinitionAMI Definition

The UtilityAMI organization has created a multi-part definition 
of AMI
Part 1
• An advanced metering infrastructure is a comprehensive, 

integrated collection of devices, networks, computer systems, 
protocols and organizational processes dedicated to distributing
highly accurate information about customer electricity and / or gas 
usage throughout the utility and back to the customers
themselves. 

Part 2
• Such an infrastructure is considered “advanced” because it not only 

gathers customer data automatically but does so securely, reliably, 
and in a timely fashion while adhering to published, open 
standards and permitting simple, automated upgrading and 
expansion.
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AMI DefinitionAMI Definition

Part 3
• A well-deployed advanced metering infrastructure 

enables a variety of utility applications to be 
performed more accurately and efficiently including 
time-differentiated tariffs, demand response, outage 
detection, theft detection, network optimization, and 
market operations.

Part 3 is the key – recognizing that an AMI is 
an enabler for a wide variety of utility 
applications
Focus should be on the I in AMI
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Benefit IdentificationBenefit Identification

Every utility is different
• Geography, system design, regulatory environment, 

business practices, existing optimizations, etc.

There are examples from other utilities of 
numerous benefit opportunities – e.g. 
California Framework
A well designed process should be used to 
identify benefits
• EPRI IntelliGrid Application Guide
• Applied at SCE, Consumers Energy, Alliant Energy
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Leveraging the InfrastructureLeveraging the Infrastructure
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Requirements Process is CriticalRequirements Process is Critical
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Metering TechnologiesMetering Technologies
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Communication TechnologiesCommunication Technologies
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Cost TrendsCost Trends

2000
• Residential Meter $50 to $70 each
• AMR transponder $60 to $120 each
• Load Control Device (5 relays) -$200 to $300 each
• Average installed cost $600

2004
• Residential Meter $20 to 35 each
• AMR transponder $25 to 50 each
• Load Control Device (5 relays) $100 to 150 each
• Average installed cost $300

Expected volumes in 2005 to 2007 should reduce the hardware 
costs by 30 to 40%

• E.g. Vendor stating $20 for integrated disconnect in large volume
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Integrating the HomeIntegrating the Home
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Smart Metering Lessons learnedSmart Metering Lessons learned

Fear of picking the wrong technology
Trusting a single vendor to provide the whole solution –“one throat to 
choke” – but vendor lock in can choke the system owner - interoperability
Impact on the rest of the infrastructure
Not effectively integrating the AMI solution into the rest of the 
infrastructure
Underestimating the process changes that AMI creates in the business
Using it only as a meter reading system – not as a data collection system 
to provide the data to everyone – or as the basis for the smart grid
Determining the right order for the deployment
Data management – synchronization, alignment, quantity and quality
Data is retained in silos and not available to everyone who needs it
Cannot be implemented in traditional silos
Systems are partially deployed for years and “sampled” so that the system 
is constantly treated as “unreliable” – pilot-itis
Regulations are not updated to allow full use and value of the system
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SummarySummary

Focus on the I in AMI – laying a smart grid foundation
It is important to create a good business case model and 
update it often
Value often comes in places you don’t expect
There are many communications technologies that can be 
used with AMI
Costs are coming down dramatically due to large 
deployments (disconnect now $20 – was > $70 last year)
Not being first can be a good thing
Incremental deployment is a good way to implement the 
infrastructure while leveraging falling costs of equipment at 
the end points
Huge body of knowledge to draw from – information sharing 
is the norm in this arena – pioneered by SCE, continued by 
UtilityAMI
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Open DiscussionOpen Discussion

Relevant Organizations and Resources
• DOE GridWise Architecture Council – http://www.gridwiseac.org/

Interoperability Checklist for Regulators and Decision Makers
Interoperability Framework
GridWise Constitutional Principles

• EPRI IntelliGrid – http://www.epri.com/intelligrid/
• UtilityAMI – http://www.utilityami.org/
• DOE NETL Modern Grid Initiative – http://www.themoderngrid.org/
• GridWeek Conference Proceedings – http://www.gridweek.com/

Contact Info:
• Erich W. Gunther – erich@enernex.com

170C Market Place Blvd.
Knoxville, TN  37922
http://www.enernex.com/

Questions?
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AMR/AMI DeploymentsAMR/AMI Deployments
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Deployment DriversDeployment Drivers


