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Context: Smart Grid / AMI Network

IHD = $10 - $100 (?)

Service Switch <= $25 (?)

PCT = $50 - $100 (?)

Load Control = $20 (?)

Service Switch <= $25 (?)

HAN Module = $5 -> $15

PHEV?
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= EXTRACT VALUE FROM THE EDGE
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It’s All About the Peaks
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--> Why use a hammer if there is a scalpel available? 

And that’s just getting the signal to the meter…
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HAN Devices
Programmable Communicating Thermostats:

• Standalone?
• Title 24?• Title 24?
• Integrated In-Home Display?
• As a Gateway?

Load Control Devices:
• Pool pumps, water heaters…
• Built-in sub-metering• Built-in sub-metering
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T24 Not dead yet!
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More HAN Devices

In Home Displays
• Standalone?
• Integrated with Other Devices?• Integrated with Other Devices?
• Ambience?
• Magnetic?

Distributed Generation
• Solar, Inverters• Solar, Inverters
• Wind
• Storage (dispatchable)

Pluggable Hybrid Electric Vehicles
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Electric Vehicles
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Media and Protocols

RF or PLC
• If RF, 433MHz? 868MHz? 902MHz? 2.4GHz? Other? Licensed?
• If PLC, some flavor of HomePlug? 1.0 or AV? C and C? Echelon?• If PLC, some flavor of HomePlug? 1.0 or AV? C and C? Echelon?

With RF, once you choose the band, you need a protocol (or two)…
• ZigBee/802.15.4 (2.4GHz or 902MHz)
• IPv6/802.15.4 (aka 6LoWPAN) (2.4GHz or 902MHz)
• WiFi (2.4GHz)
• Others? Zensys Z-Wave? ONE-NET? (902MHz)• Others? Zensys Z-Wave? ONE-NET? (902MHz)

One Size Fits All? Unlikely.
• There’s may be difference between PENETRATING the premise from

the meter and the intra-premise media…
• High rises? MDUs?
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• High rises? MDUs?

So, Who Has Really Stepped Up? The ZigBee Alliance
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More Standards

ZigBee Alliance
ZigBee Pro
As mentioned, the Smart Energy ProfileAs mentioned, the Smart Energy Profile
http://www.zigbee.org/

OpenHAN
http://www.ucaiug.org/OpenHAN/default.aspx
HAN or HAN?

AMI-SEC

http://www.ucaiug.org/UtilityAMI/AMISEC/default.aspx

UtilityAMI and OpenAMI
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UtilityAMI and OpenAMI

http://www.ucaiug.org/UtilityAMI/default.aspx

http://www.ucaiug.org/OpenAMIug/default.aspx
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Models

Utility purchases en masse?

Prime-the-pump?Prime-the-pump?

Retail models?

Rate recovery? Rebates?

Regulated versus De-regulated (e.g., Texas)Regulated versus De-regulated (e.g., Texas)
Dense versus sparse AMI deployments?
Conflicting goals between REPs and TDSPs?
Open Access to TDSP AMI network? SLAs? Throttling? Opacity?
In-band over AMI network? Out-of-band over Internet? Both?
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Interesting Residential Energy Management Offerings Being Deployed.
In conjunction with utility?
Independent?
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Conclusions

• Deployment of demand responsive infrastructure assumes that 
value will be returned to IOUs and ratepayers.value will be returned to IOUs and ratepayers.

• To extract value, a capable AMI infrastructure MUST be deployed.

• A capable AMI infrastructure is not reliability-constrained or
throughput-constrained. throughput-constrained. 

• HANs and demand responsive devices are nascent…

• …but much progress has been made.
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