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Pecan Street Project — Smart grids and
Austin's energy future

Brief presentations from our panelists:

Karl Rabago: Austin's energy & Smart grid
technology

Brewster McCracken: The Pecan Street Project & the
Mueller Experiment

- Michael Webber: Austin, TX as an Energy
Laboratory

Questions & Discussion
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What Drives the Smart Grid in Austin, TX?

e Best Managed Utility in the US

e 2010 Goals
— Get AA bond rating
— Get to 83% in customer satisfaction index
— Get SAIDI to 40, SAIFI to 0.5 and SALTPI to 3

e 2020 Goals

— Get to 700 (800) MW of energy efficiency

— Get to 30% (35%) mix of renewable energy in our
generation

— Get to 100 (200) MW of Solar generation
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What is the Smart Grid?

e Our Smart Grid definition unites the Utility Grid,
Buildings and Vehicles into one grid

e Smart Grid = Electric Grid + Communications
Network + Hardware + Software

e The Smart Grid monitors, controls, and manages the
creation, distribution and consumption of energy

e The Smart Grid of the future is distributed,
interactive, self-healing and reaches every device




Why Do the Smart Grid?

<V

Mainframe Minicomputer PC Laptop

Computer
Industry
Evolution

Telecom
Industry
Evolution

SS7 Switch PBX Fax / phone

Electric
Industry
Evolution

Power plant Co-gen plant Solar Roof Top Electric Car

17 May 2016


http://images.google.com/imgres?imgurl=http://www.lordsnet.com/files/productImages/gx550.jpg&imgrefurl=http://www.lordsnet.com/vendors/Lucent/Broadband_Hardware/Lucent_GX_550_Wan_Switch.html&usg=__ukxDarn19fUkNuUuNzN9HKlg_Jk=&h=178&w=100&sz=12&hl=en&start=26&um=1&tbnid=1z9CXWZsFCjmJM:&tbnh=101&tbnw=57&prev=/images?q=lucent+class+4+switch&ndsp=18&hl=en&sa=N&start=18&um=1
http://images.google.com/imgres?imgurl=http://www.lordsnet.com/files/productImages/gx550.jpg&imgrefurl=http://www.lordsnet.com/vendors/Lucent/Broadband_Hardware/Lucent_GX_550_Wan_Switch.html&usg=__ukxDarn19fUkNuUuNzN9HKlg_Jk=&h=178&w=100&sz=12&hl=en&start=26&um=1&tbnid=1z9CXWZsFCjmJM:&tbnh=101&tbnw=57&prev=/images?q=lucent+class+4+switch&ndsp=18&hl=en&sa=N&start=18&um=1
http://images.google.com/imgres?imgurl=http://urbanchristiannews.com/ucn/blackberry_8800.jpg&imgrefurl=http://urbanchristiannews.com/ucn/technology/&usg=__CesBd8UHODksG-3R845YzBVrv0w=&h=435&w=350&sz=28&hl=en&start=1&um=1&tbnid=1IGlAw_w54mY-M:&tbnh=126&tbnw=101&prev=/images?q=blackberry&hl=en&um=1
http://images.google.com/imgres?imgurl=http://urbanchristiannews.com/ucn/blackberry_8800.jpg&imgrefurl=http://urbanchristiannews.com/ucn/technology/&usg=__CesBd8UHODksG-3R845YzBVrv0w=&h=435&w=350&sz=28&hl=en&start=1&um=1&tbnid=1IGlAw_w54mY-M:&tbnh=126&tbnw=101&prev=/images?q=blackberry&hl=en&um=1
http://images.google.com/imgres?imgurl=http://news.cnet.com/i/bto/20071129/ibm_mainframe_t-rex_270x323.jpg&imgrefurl=http://news.cnet.com/8301-13580_3-9826527-39.html&usg=__uMsB-KAypnVikg0J78snd8C6qLg=&h=323&w=270&sz=11&hl=en&start=5&um=1&tbnid=jVhjqq62s77y-M:&tbnh=118&tbnw=99&prev=/images?q=mainframe&hl=en&um=1
http://images.google.com/imgres?imgurl=http://news.cnet.com/i/bto/20071129/ibm_mainframe_t-rex_270x323.jpg&imgrefurl=http://news.cnet.com/8301-13580_3-9826527-39.html&usg=__uMsB-KAypnVikg0J78snd8C6qLg=&h=323&w=270&sz=11&hl=en&start=5&um=1&tbnid=jVhjqq62s77y-M:&tbnh=118&tbnw=99&prev=/images?q=mainframe&hl=en&um=1
http://images.google.com/imgres?imgurl=http://www.cosam.org/images/pdp11-35/pdp11-35.jpg&imgrefurl=http://www.cosam.org/computers/dec/pdp11-35/&usg=__1B4PzWbZLse9c1t0PlgF2ZI0Atc=&h=960&w=1280&sz=124&hl=en&start=13&um=1&tbnid=r1-O1gv5mWCyEM:&tbnh=113&tbnw=150&prev=/images?q=dec+pdp+11&hl=en&um=1
http://images.google.com/imgres?imgurl=http://www.cosam.org/images/pdp11-35/pdp11-35.jpg&imgrefurl=http://www.cosam.org/computers/dec/pdp11-35/&usg=__1B4PzWbZLse9c1t0PlgF2ZI0Atc=&h=960&w=1280&sz=124&hl=en&start=13&um=1&tbnid=r1-O1gv5mWCyEM:&tbnh=113&tbnw=150&prev=/images?q=dec+pdp+11&hl=en&um=1
http://images.google.com/imgres?imgurl=http://www.cedmagic.com/history/ibm-pc-5150.jpg&imgrefurl=http://www.cedmagic.com/history/ibm-pc-5150.html&usg=__8HTLT7uuHBlF55bpia9ad8Xa8cU=&h=339&w=400&sz=23&hl=en&start=1&um=1&tbnid=bqe9XVgBHheU7M:&tbnh=105&tbnw=124&prev=/images?q=IBM+PC&hl=en&um=1
http://images.google.com/imgres?imgurl=http://www.cedmagic.com/history/ibm-pc-5150.jpg&imgrefurl=http://www.cedmagic.com/history/ibm-pc-5150.html&usg=__8HTLT7uuHBlF55bpia9ad8Xa8cU=&h=339&w=400&sz=23&hl=en&start=1&um=1&tbnid=bqe9XVgBHheU7M:&tbnh=105&tbnw=124&prev=/images?q=IBM+PC&hl=en&um=1
http://images.google.com/imgres?imgurl=http://4.bp.blogspot.com/_nQ8R-170d3c/SUN3hI0iuzI/AAAAAAAAAos/kiD_Xvq7fjo/s400/benq-joybook-lite-u101.jpg&imgrefurl=http://techiton.blogspot.com/2008/12/benq-joybook-lite-u101-netbook.html&usg=__Two2JErT6PwLMpICsbCMfXiagd0=&h=400&w=351&sz=17&hl=en&start=1&um=1&tbnid=FSshTnPw1wuRnM:&tbnh=124&tbnw=109&prev=/images?q=nebook&hl=en&um=1
http://images.google.com/imgres?imgurl=http://4.bp.blogspot.com/_nQ8R-170d3c/SUN3hI0iuzI/AAAAAAAAAos/kiD_Xvq7fjo/s400/benq-joybook-lite-u101.jpg&imgrefurl=http://techiton.blogspot.com/2008/12/benq-joybook-lite-u101-netbook.html&usg=__Two2JErT6PwLMpICsbCMfXiagd0=&h=400&w=351&sz=17&hl=en&start=1&um=1&tbnid=FSshTnPw1wuRnM:&tbnh=124&tbnw=109&prev=/images?q=nebook&hl=en&um=1
http://images.google.com/imgres?imgurl=http://photos.igougo.com/images/p262144-Johannesburg-Former_Power_Plant_at_Soweto.jpg&imgrefurl=http://photos.igougo.com/pictures-photos-p262144-Former_Power_Plant_at_Soweto.html&usg=__NvhJSwE-TyBi1uxFHndgoelLBAE=&h=356&w=474&sz=23&hl=en&start=50&um=1&tbnid=QfeLikUKe6D11M:&tbnh=97&tbnw=129&prev=/images?q=power+plant&ndsp=18&hl=en&sa=N&start=36&um=1
http://images.google.com/imgres?imgurl=http://photos.igougo.com/images/p262144-Johannesburg-Former_Power_Plant_at_Soweto.jpg&imgrefurl=http://photos.igougo.com/pictures-photos-p262144-Former_Power_Plant_at_Soweto.html&usg=__NvhJSwE-TyBi1uxFHndgoelLBAE=&h=356&w=474&sz=23&hl=en&start=50&um=1&tbnid=QfeLikUKe6D11M:&tbnh=97&tbnw=129&prev=/images?q=power+plant&ndsp=18&hl=en&sa=N&start=36&um=1
http://images.google.com/imgres?imgurl=http://pkonweb.com/wp-content/uploads/2009/07/GasFiredPlant1221.jpg&imgrefurl=http://pkonweb.com/2009/07/23/dha-cogen-plant/&usg=__NewGYPt9qLJGPesbwwYprtx3SSE=&h=320&w=425&sz=31&hl=en&start=28&um=1&tbnid=Ry4D8PvqligoHM:&tbnh=95&tbnw=126&prev=/images?q=cogen+power+plant&ndsp=18&hl=en&sa=N&start=18&um=1
http://images.google.com/imgres?imgurl=http://pkonweb.com/wp-content/uploads/2009/07/GasFiredPlant1221.jpg&imgrefurl=http://pkonweb.com/2009/07/23/dha-cogen-plant/&usg=__NewGYPt9qLJGPesbwwYprtx3SSE=&h=320&w=425&sz=31&hl=en&start=28&um=1&tbnid=Ry4D8PvqligoHM:&tbnh=95&tbnw=126&prev=/images?q=cogen+power+plant&ndsp=18&hl=en&sa=N&start=18&um=1
http://images.google.com/imgres?imgurl=http://www.blog.speculist.com/archives/plug-in_prius.jpg&imgrefurl=http://www.blog.speculist.com/archives/2007_06.html&usg=__RRlNnX_Vre9b14VRdNpSMA50mQY=&h=314&w=582&sz=20&hl=en&start=1&um=1&tbnid=p215z_9-fYBdXM:&tbnh=72&tbnw=134&prev=/images?q=electric+pruius&hl=en&um=1
http://images.google.com/imgres?imgurl=http://www.blog.speculist.com/archives/plug-in_prius.jpg&imgrefurl=http://www.blog.speculist.com/archives/2007_06.html&usg=__RRlNnX_Vre9b14VRdNpSMA50mQY=&h=314&w=582&sz=20&hl=en&start=1&um=1&tbnid=p215z_9-fYBdXM:&tbnh=72&tbnw=134&prev=/images?q=electric+pruius&hl=en&um=1
http://images.google.com/imgres?imgurl=http://www.solarlife-ent.com/Image/Solar-Home.jpg&imgrefurl=http://www.solarlife-ent.com/Topsky.html&usg=__z2jayVqCwUVuHGtiCs48KzhWc5Y=&h=293&w=406&sz=145&hl=en&start=52&um=1&tbnid=pLohH-wC31-3-M:&tbnh=89&tbnw=124&prev=/images?q=solar+home&ndsp=18&hl=en&sa=N&start=36&um=1
http://images.google.com/imgres?imgurl=http://www.solarlife-ent.com/Image/Solar-Home.jpg&imgrefurl=http://www.solarlife-ent.com/Topsky.html&usg=__z2jayVqCwUVuHGtiCs48KzhWc5Y=&h=293&w=406&sz=145&hl=en&start=52&um=1&tbnid=pLohH-wC31-3-M:&tbnh=89&tbnw=124&prev=/images?q=solar+home&ndsp=18&hl=en&sa=N&start=36&um=1
http://images.google.com/imgres?imgurl=http://www.pbxguru.com/pbx/screenshots/pbx-voip/pbxpress-full.jpg&imgrefurl=http://www.pbxguru.com/&usg=__VDrhj7FX_KgswI0hK705bYx3XSY=&h=300&w=400&sz=20&hl=en&start=11&um=1&tbnid=_VjJzKz_L162NM:&tbnh=93&tbnw=124&prev=/images?q=pbx&hl=en&sa=N&um=1
http://images.google.com/imgres?imgurl=http://www.pbxguru.com/pbx/screenshots/pbx-voip/pbxpress-full.jpg&imgrefurl=http://www.pbxguru.com/&usg=__VDrhj7FX_KgswI0hK705bYx3XSY=&h=300&w=400&sz=20&hl=en&start=11&um=1&tbnid=_VjJzKz_L162NM:&tbnh=93&tbnw=124&prev=/images?q=pbx&hl=en&sa=N&um=1
http://images.google.com/imgres?imgurl=http://i.testfreaks.com/images/products/600x400/97/canon-faxphone-l75.518497.jpg&imgrefurl=http://www.testfreaks.com/fax-machines/canon-faxphone-l75/&usg=__MUgzsHxGykoIO2v7pwpAzKNPGEY=&h=400&w=400&sz=51&hl=en&start=5&um=1&tbnid=K7rhFv9WDJc4bM:&tbnh=124&tbnw=124&prev=/images?q=fax+phone&hl=en&sa=N&um=1
http://images.google.com/imgres?imgurl=http://i.testfreaks.com/images/products/600x400/97/canon-faxphone-l75.518497.jpg&imgrefurl=http://www.testfreaks.com/fax-machines/canon-faxphone-l75/&usg=__MUgzsHxGykoIO2v7pwpAzKNPGEY=&h=400&w=400&sz=51&hl=en&start=5&um=1&tbnid=K7rhFv9WDJc4bM:&tbnh=124&tbnw=124&prev=/images?q=fax+phone&hl=en&sa=N&um=1

Austin Energy Smart Grid

Phase 1: Smart Grid 1.0 Phase 2: Smart Grid 2.0

Central Generation

\_/
=) Transmission Grid 4 Distribution Grid 3 Meters and Customers ﬁm
™ (highvoltage) = (low voltage) Appliances,

PHEs and EVs




FY 2009 Numbers

Customer Class Revenue kWh Sales Customer Bills
Residential $406 million 4,218 million 363,217
Commercial $402 million 4,480 million 43,050
Industrial $133 million 2,218 million 80
Street & Highway $8 million 48 million 4
Other Gov't Sales $83 million 1,137 million 1,575
TOTAL $ 1,032 million 12,103 million 407,926

2009 Population: 774,000

17 May 2016



Questions

Contact Information:

Karl R. Rabago

Distributed Energy Services
512.322.6098

karl.rabago@austinenergy.com
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The Pecan Street Project is a collaboration of —
* Austin Energy
* University of Texas
* Environmental Defense Fund
* Greater Austin Chamber
* City of Austin

* technology advisory committee

ERCOT ¢ Bluebonnet Electric Coop
CPS Energy San Antonio * Pedernales Electric Coop
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an open platform Energy Internet

integrating
distributed solar energy storage
smart grid water dynamic pricing
demand response smart appliances
electric vehicles green building

built on Austin’s advanced smart grid platform
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= Mueller
e 711 acre mixed-use

* 3 miles from Texas Capitol

e all new buildings green built

e world’s first LEED Platinum hospital
e reclaimed water system

e native landscaping

e includes 25% affordable housing

e Mueller Megawatt Project

» master developer experience with solar
rooftop leasing
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A Day in the Life

Opening an app on her mobile phone one
summer afternoon in 2014, Mueller

T resident Mattie Camacho receives a real-

time report on energy usage inside her
home. She learns that her electricity usage

will cause her to exceed the energy

and carbon budget she had set at
the beginning of the month.

But, her home energy gateway informs her, the software
linked to her smart appliances can adjust settings on her air

conditioner and washer /dryer while she is at work during the day to

take advantage of peak pricing.
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It won'’t just be to take advantage of peak pricing for the energy

she uses.

It will also be to take advantage of peak pricing...

...for the power coming from the
solar panels on her roof.

She touches a button on her phone
screen. Instantly, she sees that
electricity from the solar panels on
her roof is now feeding into the

Energy Internet and reducing

her electric bill.
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Her monthly water bill is also on track — thanks to her smart
sprinkler system, which detected a leak at a sprinkler head

earlier this month.
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Earlier in the summer, her smart
grid water system had detected

a leak in her toilet while she was at
work.

It had automatically shut off the leak
and alerted her.
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She had stopped by the

green built Home Depot at Mueller
on the way home.

She had even charged her

: electric car at a Mueller

solar-powered car charging
station while she shopped.
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The Energy Internet... has the potential to
give us more growth with fewer power

plants, better energy efficiency, and more
renewable energy.

Thomas Friedman, Hot, Flat and Crowded
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QUESTIONS & DISCUSSION
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Executive Director of the Pecan Street Project

This project supports clean-energy
technology for Austin.

Experience:
Mayor pro tem,
Austin City Council

UT-Austin Law and MPA degrees
Prosecutor, Harris County D.A.




Eéii Karl Rabago
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Vice President of Distributed Energy Services
at Austin Energy ‘

Experience:

Deputy Assistant Secretary,
US Department of Energy

Commissioner,
Texas Public Utility Commission

Sustainability Leader, NatureWorks
Judge Advocate General’s Corps




Efi Michael Webber
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Associate Director,

Center for International Energy and
Environmental Policy

Mechanical Engineering Professor

Experience:

Energy and environmental policy
Alternative and renewable energy
Combustion; gas sensors; oil and gas
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