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Estimated Cost & Benefits of the Smart Grid

20-Year Total
($billion)
Net Investment Required 338 — 476
Net Benefit 1,294 — 2,028
Benefit-to-Cost Ratio 2.8-6.0
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I Smart Grid System Vision for Measuring

success

Performance
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* Enable active participation by
consumers

« Accommodate all generation
and storage options

* Enable new products,
services, and markets

* Provide power quality for the
digital economy

* Optimize asset utilization and
operate efficiently

 Anticipate and respond to
system disturbances (self-
heal)

» Operate resiliently against
attack and natural disaster
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Sensor Needs for Transmission Lines &
Towers
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Phasor Measurement Units

Phasor Measurement Units in
L ) North American Power Grid
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Substations
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Need 9,123 new
smaurt substation
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Smart Grid
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80% of 58,027 substations to become “Smart”

= Communications
() Sensors
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Storage

10 GW of
distributed storage
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FACTS Devices
R?kET%F Role of FACTS — SVC & STATCOM

AUTH. ENERGY AUTH.
REEK

S - FACTS Devices # of
] ‘ Units
STATCON & UPFC 20
TCSC 100
HVDC Terminals 60
Power Electronics
25
Transformers
Geomagnetic Controllers 25
Total 230
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Dynamic Systems Infrastructure

Utility

Communications .

Dynamic
Systems

Management
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140 million
buildings

Efficient
Building
Systems

E
Control
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Distribution

Incoming Subtransmission Lines

Lightning Arreslers
Air-break Switches

L s '% Step-down Transformer

Distribution Bus
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Need 67,384 new
smaurt feeders

Control House
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Outgoing Distribution Lines
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Feeder & Consumer Automation

Intelligent Universal

Transformers
i@|
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Automated Metering
Infrastructure

Consumer Displays

Congratulations on your new_,En"e"ré;'—Br'B!"
The Ene e fol
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- Reduce electricity usage
Y questions agout your fiew

12

55% of 464,216
feeders to become
automated

+

100 % of 67,384 new
feeders

80% of 123M meters
to be automated
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