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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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Smart Grid System Vision for Measuring 
Success

• 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

Source: EPRI Report to NIST, 2009
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Sensor Needs for Transmission Lines & 
Towers

Source: EPRI 1016921
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Phasor Measurement Units

1,250 new 
PMUs
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Substations

Need 9,123 new 
smart substations
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Smart Grid

80% of 58,027 substations to become “Smart”
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Storage
10 GW of 

distributed storage
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FACTS Devices

ALASKA ENERGY AUTH.
SOLDOTNA
-40/+70 Mvar
115kV

ALASKA ENERGY AUTH.
DAVES CREEK
-10/+25 Mvar
115kV

WAPA

WAPA
FARGO 
-45/+22 Mvar
14kV

MAINE EL. POWER
CHESTER 
-140/+425 Mvar
345kV

NIAGARA MOHAWK
LEEDS 
-300/+270 Mvar
345kV

JERSEY CENTRAL
ATLANTIC CITY 
-130/+260 Mvar
230kV

CONECTIV
CARDIFF 
-100/+150 Mvar
230kV

CONECTIV
INDIAN RIVER 
-100/+200 Mvar
230kV

CONECTIV
NELSON 
-100/+150 Mvar
138kV

AM. EL. POWER
BEAVER CREEK 
-125/+125 Mvar
138kV

VIRGINIA POWER 
COLINGTON 
-30/+78 Mvar
115kV

VELCO 
Essex 
STATCOM

Georgia Power
North Dublin

KANSAS GAS & EL. 
GORDON EVANS 
0/+300 Mvar
138kV

KANSAS GAS & EL. 
MURRAY GILL 
25/+200 Mvar
138kV

LANL 
LOS ALAMOS 
-50/+100 Mvar
115kV

LADWP
Adelanto

BONNEVILLE POWER 
MAPLE VALLEY 
-300/+300 Mvar
230kV

SDG&E
Talega STATCOM 

BONNEVILLE POWER 
KEELER 
-300/+300 Mvar
230kV

AEP West
Eagle Pass STATCOM
Back-to-Back
2 x +/-36 MVA

Austin Energy
Holly STATCOM
+/-95 MVAr

PG&E
Potrero
-100/+240
230 kV

NYSEG
Fraser
-300/+325 (Upgrade)
345kV

PG&E 
Newark
-100/+240 Mvar
230kV

NSP
FORBES 
-110/+150 Mvar (Cont.)
-615/+460 MVAr (10 Sec.) 
500kV

LADWP
Marketplace

Tri-State G&T
Clapham Retrofit

Northeast Utilities
Glenbrook
STATCOM

XCEL
Lake Yankton

ROLE OF 
FACTS Role of FACTS – SVC & STATCOM

HVDC Projects in North America

FACTS Devices # of 
Units

STATCON & UPFC 20

TCSC 100

HVDC Terminals 60

Power Electronics 
Transformers 25

Geomagnetic Controllers 25

Total 230
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Dynamic Systems Infrastructure

Efficient
Building
SystemsUtility

Communications

Dynamic
Systems
Control

Data
Management

Distribution
Operations

Distributed
Generation
& Storage

Plug-In Hybrids

Smart
End-Use
Devices

Control
Interface

Advanced
Metering

Consumer Portal
& Building EMS

Internet Renewables

PV

140 million 
buildings
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Distribution

Need 67,384 new 
smart feeders
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Feeder & Consumer Automation

Intelligent Universal 
Transformers

PV Integration

Automated Metering 
Infrastructure

Consumer Displays

55% of 464,216 
feeders to  become 

automated

+

100 % of 67,384 new 
feeders

80% of 123M meters 
to be automated


