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Combined Price- and Event based Demand 
Response using Two-Stage Model Predictive 
Control



Model Predictive Control



Model Predictive Control



– Stage 1
Price-based demand response



Current
Time Step

Predicted Time Steps
k+1 k+2 k+3 k+4 k+5 k+6 … k+24

k

$extra1=$alternative1-
$baseline

Current
Time Step

Predicted Time Steps
k+1 k+2 k+3 k+4 k+5 k+6 … k+24

k $extra1

– Stage 2
Event-based demand response



Current
Time Step

Predicted Time Step
k+1 k+2 k+3 k+4 k+5 k+6 … k+24

k $extra1

$extra2=$alternative2-
$baseline

Current
Time Step

Predicted Time Step
k+1 k+2 k+3 k+4 k+5 k+6 … k+24

k $extra1 $extra2

– Stage 2
Event-based demand response



Current
Time Step

Predicted Time Step
k+1 k+2 k+3 k+4 k+5 k+6 … k+24

k $extra1 $extra2 $extra3 NA $extra5 $extra6 … $extra24

– Stage 2
Event-based demand response



Next Time Step….

Current
Time 
Step

Predicted Time Step

k+1 k+2 k+3 k+4 k+5 k+6 … k+24 k+25

k $k|k+1 $k|k+2 $k|k+3 NA $k|k+5 $k|k+6 … $k|k+24

k+1 $k+1|k+2 $k+1|k+3 NA $k+1|k+5 $k+1|k+6 … $k+1|k+24 $k+1|k+25



And the Next….

Curren
t

Time 
Step

Predicted Time Step

k+1 k+2 k+3 k+4 k+5 k+6 … k+24 k+25 k+26 K+27

k $k|k+1 $k|k+2 $k|k+3 NA $k|k+5 $k|k+6 … $k|k+24

k+1 $k+1|

k+2

$k+1|

k+3

NA $k+1|

k+5

$k+1|

k+6

… $k+1|

k+24

$k+1|

k+25

k+2 $k+2|

k+3

NA $k+2|

k+5

$k+2|

k+6

… $k+2|

k+24

$k+2|

k+25

$k+2|

k+26

k+3 NA $k+3|

k+5

$k+3|

k+6

… $k+3|

k+24

$k+3|

k+25

$k+3|

k+26

$k+3|

k+27
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Thank 
You!
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