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Cascading failures:
Empirical Results



Cascades: The Domino Effect

Large events triggered by small initial shocks




Northeast Blackout of 2003

Origin

A 3,500 MW power surge (towards Ontario)
affected the transmission grid at 4:10:39 p.m.
EDT. (Aug-14-2003)

the blackout the blackout

Consequences

More than 508 generating units at 265
power plants shut down during the
outage. In the minutes before the
event, the NYISO-managed power
system was carrying 28,700 MW of
load. At the height of the outage, the
load had dropped to 5,716 MW, a loss
of 80%.




» Denial of Service Attacks (Internet)
If a router fails to transmit the packets received by it, the Internet
protocols will alert the neighboring routers to avoid the troubled
equipment by re-routing the packets using alternative routes. Conse-
quently a failed router increases traffic on other routers, potentially
inducing a series of denial of service attacks throughout the Internet
[13].

» Financial Crises
Cascading failures are common in economic systems. For example,
the drop in the house prices in 2008 in the U.S. has spread along the
links of the financial network, inducing a cascade of failed banks,
companies and even nations [14, 15, 16]. It eventually caused the
worst global financial meltdown since the 1930s Great Depression.
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Cascadjng disaster in Japan

Blast shakes a
- second reacton
death toll soar

By Martin Fackler
and Mark McDonald
NEW YORK TIMES

SENDAI, Japan — Japan reel
from a rapidly unfolding disaster
epic scale yesterday, pummeled by |
death toll, destruction, and homele
ness caused by the earthquake a
tsunami and new hazards from da
aged nuclear reactors. The prime m
ister called it Japan’s worst crisis si1
World War I1.

Japan’s §5 trillion economy, t
world’s third largest, was threatern
with severe disruptions and partial |
ralysis as many industries shut do
temporarily. The armed forces and v
unteers mobilized for the far more
gent crisis of finding survivors, eva
ating residents near the strick
power plants and caring for the v
tims of the record 8.9 magnitu
quake that struck on Friday.

The disaster haa left more th
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Cascades Size Distribution of Blackouts

Unserved energy/power magnitude (S) distribution
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Cascades Size Distribution of Earthquakes
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Earthquakes during 1977-2000.







