





Asynchronous power packet switching?
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The Internet has for decades been slowly replacing old telephone infrastructure, today based on SONET -- a “synchronous optical
network” hierarchy optimized for switching 64 Kbps digital telephone conversation circuits. The Internet’s Ethernet plumbing is
optimized for carrying digital data packets ASYNCHRONOUSLY. Ethernet packets carry their own clocks, so that the whole
worldwide Internet does NOT have too be synchronized. Ethernet is replacing SONET.

Today’s electricity grid is synchronous, 60Hz-110V AC in the US, because of lighting, motors, and transformers in the days of
Edison and Westinghouse. But AC makes the grid fragile and inefficient. By analogy, for a new Enernet, maybe we should
consider standardizing an asynchronously switched grid, say switching packets of DC power.

Internet switching deals well with high peak-to-average ratios -- getting efficiency by asynchronous statistical multiplexing. But with
varying supply and demand, the Enernet is getting high peak-to-average ratios too. Enernet packet switching.

Surprise: Since electricity goes almost everywhere, in the early days of Ethernet we tried (and generally failed after repeated
attempts) to carry Ethernet over “powerline carrier” -- using installed 60Hz electricity wires also to carry digital data packets. A
surprising recent development is an emerging standard called Power Over Ethernet -- 48V-15W DC over Ethernet copper cable
pairs along with data packets. Are we seeing early signs of CONVERGENCE between information and energy, between
bandwidth and power?



The pre-Internet telecommunications grid was synchronous and storageless.

The Internet is asynchronous and has all kinds of storage. Ethernet has its clock in each
packet. Imps had core.

The Dumb Grid is, yes, synchronous anbd storageless.
If the Internet is our guide: Desynchronize and storify the Smart Grid.
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Like the Internet, the Smart Grid needs
not just WANSs, but LANSs, like ZigBee et al.

The Smart Grid has so far been, to use Internet terminology, a WAN -- a wide-area
network —- high voltage power lines and maybe even smart meters.

But, if the Internet is any guide, the Smart Grid will have to get not just up to, but INSIDE
buildings.

ZigBee is my favorite LAN standard for energy management, but maybe that’s because I'm
Chairman of Ember, which makes ZigBee.
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And so in closing, yes, energy is the next big thing.
At the risk of being a hammer, connectivity -- THE Internet -- is a good lens with which to look at solving energy.
Let’s bring the Internet Way longterm to evolving the shovel-ready Smart Grid.

_Energ;ll r|nay be just the next big Internet application. What will we call it? EOIP? POIP? JOIP? That’s it, JOI,
joyously!

Let’s get innovating in the Silicon Valley Model along the layers of the Smart Grid.

If the Internet is any guide, we will end up in 63 years with a squanderable abundance of cheap and clean
energy, solving old difficult problems and delivering hard to imagine new applications.

Freedom and prosperity will reign.
Thank you.

Overplaying Internet lessons so far, | see an Enernet in 63 years

that is mostly a distributed, layered, symmetric, asynchronous, switched DC power grid,
with networked intelligence extending to trillions of leaves of the smart grid,
with energy harvested and stored, off, on, and in the grid,

from Sun’s fusion reactor, using distributed solar harvesters,

from Earth’s fission reactor, using distributed geothermal harvesters,

from man-made distributed and perhaps mobile fission and fusion reactors,
networked with electricity and information, including robotransport on demand,
with squanderable abundant, cheap and clean energy providing

clean water, space travel, ..., freedom, and prosperity for all.

God Bless America.





