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Achieving all targets is very aggressive, but potentially feasible.
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4 1500 Efficiency Load Growth ~ +1.07%/yr Load Growth ~ +0.75%/yr
o
> Renewables 55 GWe by 2030 100 GWe by 2030
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S l Nuclear Generation 15 GWe by 2030 64 GWe by 2030
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($) Advanced Coal Existing Plants GWe Existing Plants
Generation 40% New Plant Efficiency 46% New Plant Efficiency
by 20207 2030 by 2020; 49% in 2030
500 - CCs None Widely Deployed After 2020
10% of New Light -Duty Vehicle Sales
PHEV None by 2017: 33% by 2030
DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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I EPRI EndUse Energy Efficiency Program

Advancing EE & DR as Reliable Resources

Alnfuse technology pipeline for EE/DR — .'.
programs through testing &
demonstration f'

ALead efficiency development in
electronics and oinfotai
technology o

AAdvance technology to enable
automated, ubiquitous DR

AProvide analytical frameworks on EE/DR
d Potential magnitude
0 Environmental impact (CO,)
d Economic impact

ARationalize effects of feedback and price
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I What are the EE & CO, Benefits of a Smart Grid?

Enhance Improve Enhance Transform Facilitate
Customer Operational Demand Customer Greater Utility
Service Efficiency Response Behavior EE

Objective: First Order Quantification of Benefits
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I Direct Feedback on Energy Use through Display
Devices

f ) In Home Energy Assistant

(San Vision Energy Technology)
Nabaztag Wi-Fi Bunny

Ambient Energy
Energy Orb

Blue Line Innovations 7 = .

Power t Monitor ,
ower Cost Monito The Energy Detective
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Potential EE Impact of Direct Feedback

Pilot Study Results
A 5-15% energy savings (UK)
A 6% energy savings (Hydro One, Canada)

Our Assumption

A 5% energy savings (Res)

A 2.5% energy savings (C&l)

A Market penetration range: 25 875%

A Annual savings range of 408121 billion kWh:;
0.8 to 2.6% of 2030 electricity consumption
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Engineered Systems

(e.g., building system or component)

Sensors, Controls and Networks

Services

Continuous Commissioning

ATwo-way communications
between customer EMCS /
smart meter and utility

AVariance between
nameplate and actual

T 71 equipment performance
= Performance Monitoring deteCted
_ &—'d B S AUtility receives alert, relays
utomate X 2l 2
atl erformance e gle
L Perfomanc §|§ i ‘1 alert to customer
iagnostics 0O Quantitative .-
e 0 Process o =B Aprompt for facility manager
ey g tility acti
\1 i or utility action
5|2 . .
»  Optimal Control e 0 Modify equipment or
sensor settings
Prognostics - Continuous . .
> Predictive L O8M d Equipment maintenance
£ or replacement
Source: Automated BU”dlngS ELECTRIC POWER
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I Potential EE Impact of Continuous
Commissioning

ExXperience Suggest se
A 9% energy savings (LBNL)
A Most applicable to large commercial buildings

Our Assumptions
A 9% energy savings

A Applicable to large commercial buildings >
100,000 ft2

A Market penetration range: 5 820%
A Annual savings range 289 billion kwh (2030)
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Distribution Voltage Regulation/Reduction

Generation
Step-Up
Transformer

Generation

Large Industrial
Service

Sub-Transmission
(35to 138 kV)

Distribution
(7.2 to 34.5kV)

v

Building

Industrial
Service

Farms

Distribution ]_
Substation
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I Potential EE Impact of Distribution Voltage
Reduction

Utility Experience
A 0.8% CVR factor
A Effective in reducing load on resistive circuits

Our Assumption
A 0.8% CVR factor
A Voltage reduction range: 1 84%

A Market penetration range: 25 850% of
residential distribution substations

A Annual savings range 4328 billion kwWh (2030)
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. Potential EE Impact of Increased DR through
Smart Grid

Recent Study

A 5% incremental potential though advanced
metering and communication infrastructure

Our Assumption

A Applied DOE average of 65 kWh per kW of peak
demand reduction of Auto -DR program
experience in California

A Annual savings of up to 4 billion kwh (2030)
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I Potential EE Impact of Enhanced M&V through

Smart Grid

Enables capture of energy savings through
programs with levelized cost up to $0.09/kWh
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CostO $0. 20/ k Wh
-Res. Energy Star Appliance

CostO $0.09/ kW
-Res. Appliance Removal

] -Res. Audits/Weatherization

-Res. Lighting

-Res. HVAC Maintenance
-Com. Refrigeration

I -Com. Lighting

-Ind. Process

-Ind. Compressed Air
-Ind. Motors

-Com. Audits
-Com. New Construction

-Com. Tuneup
-Com. Cooling

-Ind. Lighting
-Ind. Cooling
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Achievable Potential in 2010 (billion kWh)
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I Wind & Solar are Intermittent and Highly
Variable
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