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All heat distribution networks have to be controlled in a more intelligent
way
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Model Predictive Control is an effective solution, but it is challenging to
Implement at large-scale
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The scope of this work is to develop a scalable MPC for the network of
Vasteras, Sweden
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Each region is considered as an aggregated consumer with equivalent
properties
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A scale-free model of the aggregated region is developed and validated,
considering properties such as heat capacity
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The model is used to build the region State of Charge (SoC)

Assumptions:
« Baseline load keeps thermal comfort C AT, +
. Indoor tem P d L f ATstored,maxz 0.5°C “ SoC = stored,max Qstored
perature deviations o 2 € ATgiored max
0.5 °C are acceptable to the consumers

Qbaseline + Qstored Qbaseline Qbaseline + Qstored

Qstored < 0 Qstored = 0 Qstored = 0
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A two-stage optimization algorithm regulates the SoC of all regions to
optimize the network management

Stage 1. Optimize heat Qiopt Stage 2. Optimize network ""kOPT Obtain optimal
O O —_— . — °
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The procedure is embedded in an MPC, tested on a detailed dynamic
simulator of the Vasteras network

Optimal control action

MPC
Network
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The results show that the controller achieves considerable peak shaving
and reductions in distribution temperature and mass flow rate
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The results show that the controller achieves considerable peak shaving
and reductions in distribution temperature and mass flow rate

100 - : . ; 70 . | | Skultuna | |
—_— X Historical v — Historical
O O  New 2 New
. — 60 A it
(<) (¢D) A Y ,1
5 g M
(<B) (@)
g (e
S % 40
+ 1+
> =
Q. ggb 01 FebI 02 FehI 03 FebI 04 I | I
5;’)- ' Pump energy: 23 %

75 - ' ' Heat losses:

-8 -6 -4 -2 0 0/ 20 0/
. 0o — 0
Ambient temperature [°C] 3

41'(_ ‘J_':';‘:>’ L/ L] .

i ' 4 )

oniveRsiTA  Mictamey ouversry SIRAM (@) VEOUA -_ 11
DI PARMA  SWEDEN MdlarEnergi ®

FIRST CONTROL



Smart

BISTRHEAT 07

~ Systems
ERA-Net

Within the project, the controller will be prototyped and tested in the real
case

Technical synthesis:
scale-free controller
applicable to all types of
heating networks
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Thank you for your attention!

Costanza Saletti, Department of Engineering and Architecture, University of Parma

costanza.saletti@unipr.it

https://www.distrheat.eu/
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