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The Age of Big Data — Records

Fifteen sectors in US have more data stored per
company than US Library of Congress
(235 TB per company)

As of 2010, five billion mobile phones worldwide

RFID tag sales projected to grow from 12 million
in 2011 to 209 billion in 2021

Smart meter growth projected from 130 million in
2011 to 340 million in 2015

i E&@@ Sources: McKinsey Global Institute analysis, Pikes Research




The Age of Big Data — Communication

On Facebook in 2011
— averages 30 billion pieces of content shared every month
— averages 770 billion page views per month

On Twitter

— time to reach first billion tweets: 3 years, 2 months, 1 day

— time to reach one billion new tweets in 2011: 7 days
Average tweets per day

— March 2010 50 million

— February 2011 144 million

— March 2011 177 million (~ 30M increase /[ month)
On Reddit

— Feb 2011 —reaches 1 billion page views per month

— Dec 2011 —reaches 2 billion page views per month

e Tumblr, Pintrest, Foursquare, ...
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Pecan Street Initiative

e Smart grid program in Austin, Texas

— 200+ homes wired for energy, water and gas
consumption at 15 second intervals

— In 12 months, 3 billion records, 200 GB on disk
— In 15 months, 5.6 billion records, 862 GB on disk

— Transition from traditional row-store to column-store

e Project expansion
— 1000+ homes across Texas
— Finer-grained readings: 15s->5s->1s
— More circuits: AC, PV, EV, etc.
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Granularity Matters

August 10, 2011: 1-hour Consumption Data
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Granularity Matters

August 10, 2011: 15-minute Consumption Data
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Granularity Matters
August 10, 2011: 1-minute Consumption Data




Pecan Street Data Portal
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House Map
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Geospatial Visualization

Mueller neighborhood data grouped by census block

Visualized in Google Earth
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Average Watts
Air Conditioning Inside Mueller
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August average

Whole-home electricity usage (kW)
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August average
Whole-home electricity usage and generation (kW

5,

Consumption and

4:00 AM 8:00AM 12:00 PM 4:00 PM 8:00 PM

*u Pecan Street Consortim



August average
Whole-home usage and modeled generation(kW)
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$900

Average marginal price of
wholesale energy - Aug.
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August average
Peak consumption from grid (kW)
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Some Research Right Now

Incentives for differing solar system configurations
— Pecan St., funded University of Texas researchers

Feeder-Level Storage and Grid Impacts from EV, PV, storage
— University of Texas IGERT students, Center for Electromechanics
Electric, Gas, and Water Disaggregation and Behavior Info
— funded University of Texas researchers, Pecan St.

Consumer Behavior and Appliance Use Patterns
— funded University of Texas researchers, Pecan St.

Impacts of System Accuracy and Data
— funded University of Texas researchers, Pecan St.

AC system sizing, Savings from Energy Efficiency Measures
— funded University of Texas researchers

Emissions Reductions
— Environmental Defense Fund, Pecan St.
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