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Energy Task Force T&D Sector

ÅSponsored by the Business Roundtable (member 
organization of >160 CEOs of largest U.S. companies)

ÅABB ςLead in sector

ÅAEP

ÅGE

ÅNational Electrical Manufacturers Association

ÅSiemens

ÅTVA

ÅTXU



Useful 

Energy

~
7
0
%
 
ñ
w
a
s
t
e
ò

Energy Input Energy Output 

transport

conversion

efficiency T&D losses
production

process

net energy

motor efficiency,

buildings

Primary

energy

Electrical

energy

Trans-

mission &

Distribution

Industrial

Plant

Motors &

Drives
Buildings

Losses along the Energy Value Chain
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Energy Efficiency: Potential at Each Stage
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T&D Roadmap - Priorities
ÅPriority 1
ïIncrease reliance on domestic energy resources by 

expanding T&D system to enable optimal deployment and 
use of power generation resources 

ÅPriority 2
ïOptimize power grid designwith new or advanced 

technologies and practices to save energy without 
sacrificing reliability 

ïDevelop enhanced online T&Dsystem operation and 
control to improve energy efficiency

ÅPriority 3
ïEnergy efficient power apparatus



Priority 1: Breaker Technology Evolution

Air-blast breaker

First in the world at 400 kV 

Year 1952 in Sweden

Air-blast breaker

First in the world at 765 kV 

Year 1965 in Canada

SF6 gas circuit breaker

800 kV 

First delivery in year 1986 

to Venezuela



Priority 1: 1100 kV SF6 gas circuit breaker

Å 1100 kV rated voltage

Å 40/50/63 kA breaking current

Å 4000 A continuous current

Å 2450 kV LIWL

Å 1850 kV SIWL

Å 800 ohm Pre-insertion resistor

Å Reactor and transformer switching 
controlled by Switchsync relays

Å - 50/+50 oC ambient temperature

Å 0,3g seismic withstand

Å Spring operated



Priority 1:Controlled transformer switching

Transformers

SWITCHSYNC T183

FOR CONTROLLED

SWITCHING



Priority 1: HVDC development

Year
1954 1970 20001980

Mercury Arc 

Thyristor

Gen 1 

Thyristor 

Gen 2 

Transistor 

(IGBT) 



Number

of lines:

Right of way ~300 ~120 ~ 90

(meter)

Tranmission of 6000 MW over 2000 km. Total 

evaluated costs in MUSD
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Priority 1: 800 kV DC Bulk Power Transmission
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More power through 
existing systems

Manage market-driven 
power flow given 
physical limits

Flexible connection and 
reconfiguration

Store some energy

Generate differently and 
more efficiently 

Provide better quality
and higher efficiency



Priority 2: Better Controlled Powerflow
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ľPower 

Technologyò

ľInformation 

Technologyò

Priority 2:Situation Awareness & Real Time Optimazation

Å More intelligence with smart sensors,  monitoring systems

Å Open architecture and common standards for better 
communication

Å Capability of integration of distributed resources

Å Higher efficiency and better quality achieved by real time control 
and optimization

Å A fewer and less server outages with advanced current limiting 
devices, switching technologies, better protection and automation 
load transfer and fast restoration

Intelligent

Grid

ľRequires 

Coordinated

Effortò


