AARHUS
/ N UNIVERSITY

EEEEEEEEEE OF ENGINEERING

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

MICHAEL DAHL KNUDSEN
AN[D)
SERGI ROTGER GRIFUL

VEONITET



AARHUS
/v UNIVERSITY

DEPARTMENT OF ENGINEERING

Model Predictive Control

Subject to

N
min | = Z SiUp
u
=1

Xpp1 = A%, + Buy, + E&k}
Vi = CX

Xo = Xini
0 < u, <500

Yk 2 yk,min

Cost function

System dynamics

Initial condition
Control input

Output




/v

AARHUS
UNIVERSITY

DEPARTMENT OF ENGINEERING

Model Predictive Control

rrrrrrrrr Solar Gain

Relative Electricity Prices‘

Power [W]

Ambient Temperature [°C]

P 26 110
© |-—PD MPC — Ambient|
= .
© 241 - __—75
g- N VN f . 4/ /ﬁ/
L ! | [ i
2 22 i T\mm i ', yd 0
E e T //\' L .
o —
@] 20 L I 1 1 1 1 1 | | I 5
o
170 180 190 200 210 220 230 240 250 260
Time [hour]
Fig. 3. Comparison of Performance of Economic MPC Against PID for the

Days 7th, 8th 9th and 10" of January 2015 in Denmark.
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- Stage 1
Price-based demand response
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- Stage 2
Event-based demand response
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- Stage 2
Event-based demand response
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- Stage 2
Event-based demand response
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Next Time Step....
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