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here Does the Energy Go?

M Lawrence Livermore
National Laboratory

Estimated U.S. Energy Use in 2009: ~94.6 Quads
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Smart Grid Selutions

End users have many boettemline
Improvement cpportunities: Redlce
peak demand Charges, IMpPreVe POWEN
factor, consume lesst kWA, shlifi peaks
time usage, harVvest demand KespPense
programs, sulbstituie traditienzifaase
load, etc...

Intelligent Autemation) at the User Site,
will allow these'measures to) e used
without injecting risk; asking for giant
leaps of faith or layering thelr tech
Investment. Adoeption cani e achieved.




Smart Grid Challenges

Roughly, Commercial & lndustral sites
account for 2/3! of total energy’ usein the
United States

Good news: These greups ane moebvated;
tough times; call fier action

Challenge: Thensiation s tenueus;
mistakes can e fatal

Propositions for taking action (DR} EE,
DG, M&V) must address the details, the -
“devil” Is In those details




Smart Grid Challenges

e Adoption & Implementation at the end-user
sites are the biggest hurdles te creating a
movement, anad a moevement Is\What s necaed o
scale

o Smart Grid must lbe'a rskimanagement
Improvement; enly themawill It KeceIve tie
necessary attention at the Usersiie

o This Is viewed as a “utility or supplier Issue*
and the key to successiiul Smart Grid adoption
IS to show massive and wildly compelling enad
user benefit. If this 1s done, then capital will
come




21st Century Electric Grid
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Grid Benefits of Demand
Response

Reduce Prices

o | ower Demanad/IEower PrIce

* Flatten l_ead Profile Redlcing Costly Generation
e Reduces Generator Market PowWer

o Distribuied ReEAEWAIIES

Additionall Benefits

*Enhances Relialbiliity
eSupports Renewalble Power

*Promotes Distributed Generation and Advanced Meters
eDefers G/T/D Investments




Grid Benefits off Demanad
Response

* PJM Study Shows That
a 3% Reduction in Over $200 M in one Week
Demand of Top 20 Eive-
hour Blocks in 5 Mid-
Atlantic States Could
Save $280 Million per
Year

* The Brattle Group
Estimates that a 5%
Reduction in Grid
Peak Load (757 GW)
Can Result in $3
Billion Savings
Annually, for PV
Over 20 Years of $31
Billion
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Economic Opportunities

*Demand! Response

*Energy & Capacity

*Peak and INen-Peak

* Ancillary SErVICES
*Regulation

*Spinning Reserve

*\/ar Suppoert/Reactive POWEr:




Electric Transportation




EV Charging Equipment










Demonstration of Regulation Services
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Regulation Services While Charging

Hequlation Supply {incidental charging)
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$50,000 .
Cash-Back vs. Conventional Vehicle:
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