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B Lawrence Livermore

Estimated U.S. Energy Use in 2009: ~94.6 Quads National Laboratory
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Market Maturity for Demand-Side
Assets to Participate

Local
Voltage/
VAR Control

HV

Transmission Grid
Relief Balance

Ramp Emrg.
(Wind Firming, Load

S Solar Firming) Response
Distribution

Relief

Operating
Reserve
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942 AM

Voice Control

DASMBOARD
Current price per kWh $0.10

Estimated bill $126.54

Today's cost $0.95
Yesterday's cost $1.30

Last hour usage 0.36 kWh

Cancel
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Hegulation Supply (incidental charging)
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LI-ION BATTERIES

$50,0000 — = = = === = = = = 4

/
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$30,000)

Cumulative Cost

$20,000,

$4.00/gal.
$0.09¢/kWh, (2009 avg) |

Maintenance costs; and| re
|
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R%&gulation Serv;ices and
__________ the Cashback Car______

l
Prius :
i Gasoline :

——————————T-@?'ﬁy—ﬁcum‘———-r ————————
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Payment to owners of
cashback vehicles
average $2,400 annually

bate not applied|

Years; After' Purchase
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Source: VCharge Transactive Energy Management
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Grid Benefits ofi Demand| Response

Over $200 M in one Week

* PJM Study- a 3%
Reduction In
Demand ofi Top 20
5hr Blocks in 5 Mid-
Atlantic States Could
Save $280 Million
annually

:
3

e Brattle Group- a
5% Reduction in
Grid Peak Load (757
GW) Can Result in
$3 Billion Savings
Annually, for P
Over 20 Yrs of $31
Billion
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Efficient
Utility > , Building
Communications T A Systems C
S > Internet
s W . Renewables
: Consumer Portal ”
i, 4 | and Building EMS PV
Distribution ! I
Dynamic Operations  Advance _ Control
Systems Metering Interface
Control 1 =
| Plug-In Hybrids ¢, ¢

‘ Distributed Sniért
Data Generation "1 / End-Use

‘Management and Storage\l/ Devices
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. Dominion Substation E-

Regional Transmission Grid Database
Electrical GIS

O_pe rator ( RTO) Based Control

Dist
Storage

Source: Dominion



The Hunt for Transmission and
Distribution Losses

2010 Electric System Loss ~ 10.3%  Includes Transmission, Distribution and “Behind the Meter”

Transmission to
Transmission Distribution Loss

Loss ~1.5% | .. ~0.9%

High & Low
Voltage
Distribution
Loss ~0.5%

Distribution to
Secondary Loss
~0.8%

Behind the

Meter ~5% Secondary

Loss ~1.6%

Source: Dominion



High Loss
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New Range

Low Loss

12:00am

Source: Dominion




Google Electric Future
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