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• Let’s be predictive
• To enhance energy efficiency in buildings

• Let’s get connected
• To enable demand response in buildings

Google weather forecast http://www.justinbrownphotography.com/

System integration in districts: Positive 
Energy Districts (PEDs)

Optimal predictive control
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There is no unified framework for evaluating system
integration strategies in districts!

System integration deals with:

• Different energy vectors
• Energy agents with competing objectives

*Note!
An energy agent any entity able to exchange 
energy with its surroundings and that is assigned a 
bill for the exchange.  
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https://www.citylearn.net/ 

CityLearn:  OpenAI-Gym simulation-based framework for testing RL algorithms for DR at an 
urban scale

District simulation and benchmarking

Gym interface

Not detailed emulators

Linear electricity price model

Established contest

Not generic interface
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https://ugr-sail.github.io/sinergym/compilation/main/index.html

Sinergym:  OpenAI-Gym simulation-based framework for testing RL algorithms in individual 
buildings

Building simulation and benchmarking

Gym interface

Individual buildings 

No pricing model

Detailed emulators (EnergyPlus)

Not generic interface
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D. Blum et al. Journal of Building Performance Simulation, 14(5), 586-610

Main stakeholders :
• Building owners
• Facility managers

https://github.com/ibpsa/project1-
boptest

BOPTEST = Building optimization testing framework

https://github.com/ibpsa/project1-boptest
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Modified from D. Blum et al. Journal of Building Performance Simulation, 14(5), 586-610

Main stakeholders :
• Aggregators
• Grid operators

From BOPTEST to à DOPTEST = District optimization testing framework
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• Goal: Evaluation and benchmarking of 
system integration strategies in districts 
through simulation

• Requirements:
1. Widely used technologies & RWs
2. Substations to wider grids
3. Coherent weather & emissions & pricing
4. Testing scenarios & KPIs
5. Control & pricing signals
6. Price maker (inside) vs. Price taker (outside)
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• Overview of selected core Key Performance Indicators (KPIs):

• Distinguish between “cost” and “bill” of using an energy vector

Thermal discomfort

Indoor air quality discomfort

Energy use

Peak power

CO2 emissions

Operational cost

-- Profit --

We want to obtain the 
least possible … While minimizing … And keeping an eye on …
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• MoPED = Models of positive energy districts

• MoPED INTEGRATES component models for dynamic district energy simulations

• We are users of:
• OpenModelica v1.23.0-dev
• Buildings v9.1.1
• IDEAS v3.0.0
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https://gitlab.kuleuven.be/positive-energy-districts/moped

https://gitlab.kuleuven.be/positive-energy-districts/moped
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https://gitlab.kuleuven.be/positive-energy-districts/moped

https://gitlab.kuleuven.be/positive-energy-districts/moped
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The tiny cluster use case: preliminary idea was launched and pre-explored in combined student 
master thesis work of Ghent University and KU Leuven in 2020-2021-2022*

* Gommers & Meessens & Van Regenmortel, supervised by prof Boydens & Helsen
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The tiny cluster use case: simulation example with baseline control
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• Tutorial to run this example in:
https://gitlab.kuleuven.be/positive-energy-districts/moped/-/blob/main/MoPED/Resources/Scripts/fmu/tutorial.py?ref_type=heads

https://gitlab.kuleuven.be/positive-energy-districts/moped/-/blob/main/MoPED/Resources/Scripts/fmu/tutorial.py?ref_type=heads
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• DOPTEST dev issue and branch
• Differences with master in this Draft PR
• Main differences with BOPTEST:

oCapacity to overwrite pricing
oNeeded to parse agent’s identifier
oRead power for KPIs ONLY at agent’s feeder
oEuler solver with 60s interval defining ncp
oReturn absolute & disaggregated KPIs

à Draft in this PR (needs to fix conflicts)

https://github.com/ibpsa/project1-boptest/issues/518
https://github.com/JavierArroyoBastida/project1-boptest/tree/doptest
https://github.com/JavierArroyoBastida/project1-boptest/pull/17/files
https://github.com/ibpsa/project1-boptest/pull/606
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• New KPIs needed:
Bill
(!= cost)

DHW discomfort EV discomfort
(As kWh not served?)

(K*kg/tap)

(K*h/storage)

vs.
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• Possibilities to showcase functionality:
1. Overwrite the heat pump supply water temperature of each building 

separately using MPC to minimize individual operational cost and 
discomfort.

2. Overwrite buffer tank water temperature using RL with BOPTEST-Gym 
to minimize individual operational cost.

3. Overwrite pricing signals to minimize district peak power to minimize 
district’s emissions.

4. Overwrite EV charging schedules to minimize the district’s emissions.  



Developments

20/11/2024

• Current main HANDICAPS:
oUnstable initialization and simulation with OpenModelica
oRelated ongoing OpenModelica issues:

#11657, #10790, #11373, #10711, #10745
oHard-coded bill KPI in current implementation.
oLack of time and resources.

https://github.com/OpenModelica/OpenModelica/issues/11657
https://github.com/OpenModelica/OpenModelica/issues/10790
https://github.com/OpenModelica/OpenModelica/issues/11373
https://github.com/OpenModelica/OpenModelica/issues/10711
https://github.com/OpenModelica/OpenModelica/issues/10745
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• Coordinate with BOPTEST refactoring
o Fix conflicts of KPIs disaggregated branch with new service architecture
o Create a dedicated repo: ibpsa/boptest-doptest à but treat it as “another test case” with 

the functionality integrated into the core boptest repo

• Implement district KPIs à Needs:
o To distinguish between agents (which may have zones)
o New enumeration entries in read blocks for KPI calculation

• Implement price-reactive building agents
• Implement EV charging
• Go to larger clusters
• Benefit from FMU-less wrapping (see here)

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/ibpsa.github.io/project1-boptest/ibpsa_project/meetings/task3/20240805_Progress/Task3IBPSAproject2_DOPTESTupdate_0240805.pdf


Thank you!
Javier.arroyo@wedoco.io


