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Two energy economies

Electricity Transportation

Percentage from Percentage not from
petroleum: petroleum:

percent percent



Challenges in electricity

Peak demand

Pollution impact

Creating dynamic economic sector



How customers use electricity

Intermediate Load
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What this electricity costs utilities

Summer Day Load Shape with Fuel Mix

Generation by Fuel - August 4, 2008

Coal DC Imports Other W Hydro Nuclear Wind

MCPE = $360

MCPE = $90

Natural Gas

MCPE = $19.50

Nuclear




What this electricity costs you

MCPE of $360 = [ KW hr
MCPE of $19.50 = [ KW hr
Texas average [ KW hr

AE Green Choice
batch 1 [ KW hr
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Construction cost

Interest - construction cost
Transmission lines

Upsize substations

Upsize distribution

Fuel to burn at plant
Pipelines and fuel transport
Pollution mitigation



Alternate approaches

Energy Efficiency
Distributed Generation
Demand Response
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Electric vehicle impact
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Challenges In electricity

Peak demand

Pollution impact

Creating dynamic economic sector



Pollution challenge

JPeak

Pollution
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OpthnS Nuclear (baseload only)
Wind

Gas-fired plants
Remote solar

Carbon sequestration
Biomass

Pollufion Smart grid/ clean energy

Energy efficiency

Green building

Software — system mgmt
Distribution-system solar
Rooftop solar

Demand response
Energy storage

Smart meters

CHP, gas micro-turbines
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Solving two problems at once

Energy efficiency

Green building

Software — system mgmt
Distribution-system solar
Rooftop solar

Demand response
Smart meters

CHP, gas micro-turbines
New pricing models

Pollution
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Challenges In electricity

Peak demand

Pollution impact

Creating dynamic economic
sector



Creating dynamic economic sector

Collaboration of

e research university
e private sector
* public sector

Innovate

Create new companies

the



e 711 acre mixed use  native landscaping

» 2 miles from Capitol « 25% affordable housing
o All green-built e senior housing
e world’s first LEED  Critical loads

platinum hospital e CHP gas microturbine

 reclaimed water system e Chilled water loop



Home systems

Distribution
Management
System

Private sector | Q Demand
Aggregators lj response
Il

Distributed
generation
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Distribution
Management
System

Project team
data and control

Building
systems
Distributed

generation
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Transformer

Utility
legacy
smart
meter

Demonstration
structure



Traditional

Volumetric Time of Day

"Phone bill" i

"Bandwidth"

Pricing

Man-
volumetric

Electric Vehicle Stru Ctu re

Peer info

Pricing

Carbon impact
features e

Pre-Pay Crverall bill

p
Cwerall usage

Aeal time info

Bill at device lewvel

Usage at device level
L




Grid approach

utility-owned

utility-owned solar
energy storage

on commercial rooftops

Demand response i’} Q

smart meter smart meter

New pricing models (\}
_,x

smart meter smart meter

Distributed generation (}
P

smart meter

Distribution
Management
System

Private sector
Aggregators

substation
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