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Motivation

• Security Constrained AC Optimal Power Flow

• AC: accuracy is needed if close to power delivery 

• Robust security: worst contingency/contingencies is/are taken into 
account 

• Assist the ISO to ensure a secure operation minutes prior to power 
delivery

• The worst contingency/contingencies is/are identified
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Robust SC ACOPF
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Inner problem: If 
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Primal

Example



Convex Conic Program
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Dual

Example



Convex Conic Program examyle
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variables z, x1, x2, y1, y2, t1;

equations of, e1, e2, e3, e4, e5;

of.. z =e= 2*x1+x2;

e1.. y1 =e= x1;

e2.. y2 =e= x2-1;

e3.. t1 =e= 3;

e4.. sqrt(power(y1,2)+power(y2,2)) =l= t1;

e5.. x1+x2 =l= 2;

model conP /all/;

solve conP using nlp minimizing z;

---- EQU of              .         .         .        1.000      

---- EQU e1              .         .         .       -2.000      

---- EQU e2            -1.000    -1.000    -1.000    -1.000      

---- EQU e3             3.000     3.000     3.000    -2.236      

---- EQU e4             -INF       .         .       -2.236      

---- EQU e5             -INF     -3.025     2.000      .         

LOWER     LEVEL     UPPER    MARGINAL

---- VAR z              -INF     -5.708     +INF       .         

---- VAR x1             -INF     -2.683     +INF       .         

---- VAR x2             -INF     -0.342     +INF       .         

---- VAR y1             -INF     -2.683     +INF  -4.890E-8      

---- VAR y2             -INF     -1.342     +INF       .         

---- VAR t1             -INF      3.000     +INF       .         
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variables mu1,mu2, nu1, z;

negative variable lambda;

equations of, e1, e2, e3;

of.. z =e= mu2 - 3*nu1 + 2*lambda;

e1.. mu1 + lambda =e= 2;

e2.. mu2 + lambda =e= 1;

e3.. sqrt(power(mu1,2)+power(mu2,2)) =l= nu1;

model conD /all/;

solve conD using nlp maximizing z; LOWER     LEVEL     UPPER    MARGINAL

---- EQU of              .         .         .        1.000      

---- EQU e1             2.000     2.000     2.000    -2.683      

---- EQU e2             1.000     1.000     1.000    -0.342      

---- EQU e3             -INF       .         .        3.000      

LOWER     LEVEL     UPPER    MARGINAL

---- VAR mu1            -INF      2.000     +INF       .         

---- VAR mu2            -INF      1.000     +INF       .         

---- VAR nu1            -INF      2.236     +INF       .         

---- VAR z              -INF     -5.708     +INF       .         

---- VAR lambda         -INF       .         .        5.025 
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Dual of the convex 

conic program
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ACOPF
rectangular
coordinates
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Relaxed ACOPF
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Relaxed ACOPF
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Relaxed ACOPF
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Relaxed ACOPF: Dual
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Relaxed ACOPF: Dual
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Robust
SC
ACOPF:
Dual Version
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Nonlinearities!
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Once the worst contingency/contingencies is/are found…
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Corrective 
Pre-disyatch
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Preventive Pre-disyatch 
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Preventive Pre-disyatch 
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Preventive Pre-disyatch 
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Results



Case Study
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Thank you! 
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