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Introduction

Increased complexity in DHNSs:

. Many producing units
. Large share of renewa
. Rule-based on/off pol

designed “by hand” may not

bles
Cy

be feasibl
. A e _ Biomass &
Consumers . Oil boiler
Producers
! Subnetwork North
Fl | \\\
iy )
o %
N / — g "
Subnetwork West SN 1 ! 1/ CHP, Gas
.. ' { = .
. -G }L (;' Boilers &

Network structure Weil am Rhein

f "= Storage

Approach and use-cases

* MPC: solve every sampli
time an optimal control
problem (OCP)

* OCP is a mixed-integer linear

program (MILP)

e Use Al-based weather forecast

ng

developed within WOpS*

e Three demonstration networks

including Weil am Rhein?: 74
consumers, five producers,
one heat storage (6.5 MWh)

Mixed-integer MPC enables optimal
operation of complex district
heating networks with a large share
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MPC control strategy for a district heating network over 24 hours
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Problem formulation

MPC - solve every 15 minutes
an MILP:

min ¢ 2
A

s.t. Az=0
Cz>d
z=(x,y) € R" x{0,1}"™

Objective:

* Minimize production costs and
CO, emission

Constraints:

* Energy conservation in the
network

* Min. on and off times of
production units

* Ramp-up, and ramp-down
behavior of the production
units

 Hardware limits: capacity,
temperatures, power output

Current developments

* Run tests in Weil am Rhein
during the heating season

* Extensive comparison to
historical data and existing
control strategies

* Extension to mixed-integer
nonlinear programming
models (MINLP)

e MPC-tailored MINLP solution
methods
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