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Blackout prevention based on experience

n The weak points of the power systems are never where you 
expect them to be

n A power system can collapse within seconds
n Blackouts cannot be avoided
n People forget blackouts after less than 10 years (design criteria)
n Security strategies have been developed after blackouts
n Decentralization and intermittency will add new weaknesses to 

the power system
n It will require an extremely careful planning to avoid a wave of

blackouts

n How we learned from blackouts (the never ending story):

Anticipating new problems
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The Great Northeast Blackout
9 November 1965 at 5:16 pm

n Cause:
n Faulty back-up relay trips line at 

Niagara
n Course of events:

n Cascading loss of lines
n Consequences:

n 30 million people affected
n 600 trains stopped
n 600.000 persons stranded
n 13 hours to normal operation

n Outcome:
n A national strategy for system 

security
n Establishment of NERC
n The N-1 rule

WWW?
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The 1977 Con Ed Blackout
13 July 1977 at 8:37 pm

n Cause:
n Severe thunderstorm

n Course of events:
n Loss of important lines to city center
n Remaining lines overloaded
n Collapse at 9:36 pm (after 59 minutes)

n Consequences:
n 9 million people affected
n 25 hours to normal operation

n Outcome:
n N-1 rule insufficient
n Re-examination of strategies for 

prevention, system control and restoration 
after faults

n Focus on voltage control in cable networks
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New lines of defence

Normal operation
Prescribed reserves

Alert condition
Reduced reserves

System in control
Regional power cuts

System collapse
System beyond control

Fault

Fault

Fault

Restoration of reserves

Regional restoration
of supply

Start of dead system

Maintaining control is more 
important than maintaining load
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USA
August 14, 
2003

Rhode
Island

FirstEnergy

Ohio
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The CNN SCADA Service


