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Cascading Failures: Extreme Properties of
Large Blackouts in the Electric Grid

By Paul D.H. Hines, Benjamin O'Hara, Eduardo Cotilla-Sanchez, and Christopher
M. Danforth
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X EMath Awareness Month (MAM)DT—<

2011 - Complex Systems

2010 - Sports

2009 - Climate

2008 - Voting

2007 - the Brain

2006 - Internet Security
2005 - the Cosmos
2004 - Networks

2003 - Art

2002 - the Genome
2001 - the Ocean

2000 - Math Spans All Dimensions

1999 - Mathematics and Biology

1998 - Mathematics and Imaging

1997 - Mathematics and the Internet

1996 - Mathematics and Decision Making

1995 - Mathematics and Symmetry

1994 - Mathematics and Medicine

1993 - Mathematics and Manufacturing

1992 - Mathematics and the Environment

1991 - Mathematics - IT'S Fundamental

1990 - Communicating Mathematics

1989 - Discovering Patterns

1988 - 100 Years of American Mathematics
1987 - The Beauty and Challenge of Mathematics
1986 - Mathematics - The Foundation Discipline
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DMSP F15
14 August 2003

01297
~20 hrs before Blackout
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= 15 August 2003

01147

~7 hrs after Blackout
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f(x) = ax’

log(f(x)) =loga + klogx
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Probability that the next large blackout,

with $2100 MW, will be larger than S

10° Yo

: Weibull fit for blackouts
in the range of 100 to 3000 MW

Power-law fit for blackouts
larger than 1000 MW.
The slope is-1.2 (a=1.2)

Aug. 14, 2003
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Blackout size (S) in year-2000 MW
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