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IntroducJon	
  

Industry	
  Problem	
  
•  Power	
  systems	
  are	
  only	
  

cover	
  by	
  n-­‐1	
  
con3ngencies.	
  

•  Mul3ple	
   outages	
   are	
  
prone	
  to	
  occur	
  during	
  bad	
  
weather	
  or	
   cyber-­‐physical	
  
a<acks.	
  

•  Con3ngencies	
   and	
   large	
  
t r a n s f e r s	
   o f	
   p owe r	
  
through	
   the	
   corridors	
  
increase	
   the	
   r isk	
   of	
  
voltage	
   col lapse	
   and	
  
blackout.	
  	
  

ObjecJve	
  

A:	
  
GeneraJon	
  

C:	
  Load	
  

B:	
  
GeneraJon	
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ReducJon	
  and	
  Voltage	
  Index	
  

Steps	
  

GeneraJon	
   Load	
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Colombian	
  Case	
  –	
  Cascade	
  Analysis	
  
	
  GeneraJon	
   	
  Load	
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•  We	
   show	
   how	
   to	
   reduce	
   mul3ple	
   lines	
   to	
   a	
   single	
   line	
  
equivalent	
   to	
  which	
  online	
  monitoring	
  of	
   voltage	
   stability	
  
with	
  synchrophasors	
  can	
  be	
  applied.	
  	
  

	
  
•  The	
  approach	
  can	
  give	
  a	
   fast,	
  online	
   indica3on	
  of	
  voltage	
  

stabil ity	
   that	
   can	
   accommodate	
   both	
   mul3ple	
  
con3ngencies	
  and	
  generator	
  reac3ve	
  power	
  limits.	
  

	
  
•  This	
  methodology,	
  increase	
  operator	
  situa3onal	
  awareness	
  

under	
   emergency	
   condi3ons ,	
   and	
   should	
   be	
  
complementary	
   to	
   methods	
   that	
   make	
   pre-­‐con3ngency	
  
calcula3ons	
  from	
  a	
  model	
  based	
  on	
  the	
  state	
  es3mator.	
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Conclusion	
  



Thank	
  you	
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