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PED definition

 Definition in SET-Plan Action 3.2 : A PED is seen as a district with annual net zero energy
* Energy balance import, and net zero CO2 emission working towards an
» Carbon neutrality annual local surplus production of renewable energy.
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Figure 5: Definition of Positive Energy Districts

Source: SET-Plan Action 3.2
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PEDs: Tools and methods

* Key factors:
 Transition NZEB to PEDs

* Environmental to
multifaceted analyses

 Multi-stakeholder
engagement

* KPIs:
The triangle of sustainability, Hierarchical of the concepts (Casamassima et
Energy al.,2022)
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PEDs: design & solutions

High TRL Low TRL
o | i | eeess | ot | e
* Metrics[1]:
e CO2emissions

* Primary energy
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* Exergy,...
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Types of technical solutions

* Type of solutions[1]:
* Retrofit
* Electrification
* RES (renewable energy sources)
» DHN (district heating)
e Storage

Common technologies for urban districts, from high technology readiness levels (TRLs) to low TRLs.[1]

[1] Sassenou, L-N., L. Olivieri, and F. Olivieri. "Challenges for positive energy districts deployment: A systematic review." Renewable and Sustainable Energy
Reviews 191 (2024): 114152



Pareto optimisation model Framework

* How, when?
Multi-objective optimization

Pre-design, planning

* Why?
* bottom-up & top-down synergies.

* Need multiple solutions with diverse evaluation metrics:
--To final solution meet different stakeholders.



Model Evaluation metrics & KPlIs

Objective functions:
 Total Annual cost(TAC)

 Annual carbon emissions(CE)

Evaluation metric:

CNC =

coPs — coSrd

max(COY*, CO5™?)

Carbon Neutrality Check(CNC)
o CNC<O0, Carbon neutral, PEDs.

o CNC>0, not PED.
o CNC=1, noRES.
o CNC-=-1,100% RES.

Source: Elisa Marrass, 2024
o Link:https://doi.org/10.1016/j.apenergy.2024.123374

KPls:

* |Internal rate of return(IRR)

o |IRR> Discount rate, Profitable
o |IRR<Discount rate, Not Profitable

COY* = CO%° 4 CcOo3°
? ? ’ * LCOEX
COS™ — COFEP | coME® * Self-Sufficiency Ratio

* Self-consumption Ratio



https://doi.org/10.1016/j.apenergy.2024.123374

Cast study : La Roue

Low temp DHN: 55°C/35°C

Mombre de bitiments e
1041 batiments

Demande
34 GWh/an - donnée Sibelga

@ Temps de retour analysé
20 ans

® Prix fuel
[ 38 c/kWh_électricité

Potentiel sources locales
@ moyanne Hmpdratura
Géothermie ZMW, Aquathermie
IMW, Adrothermie 3

Source: RESOLIA .

}/‘\ bétiment ﬁ béatiment avec Chaufferie

connecté au
réseau

PAC individuelle
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* Input data (low temp scenario)
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CO2 emission factor: 257 g/kWh (source: Resolia)

NB: could be lower (~150), see https://www.nowtricity.com/country/belgium/



Case study scenarios

Base Resolia LT scenario (s0) **

PV10 Increase pv capacity x10

PV10_BAT

Add pv +Battery

* Reduced Needs (sufficiency)
20/18 /15 degree scenarios

** poundary conditions extended to allow more

possibilities in optimization:

e Add PV panels (no PVin Fiche3)

Low temperature Energy Hub
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Heat supply, 55°C

Building x

Low T heat
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Heat pump

—©

DHW demand

Fan coil High T SH demand

e max ASHP capacity = 8880 * 2 kW (3880 kW in Fiche3)

e maxATHP =3000 * 2 kW (3000 kW in Fiche3)
max GSHP =4000 * 2 kW (2000 kW in Fiche3)
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Pareto fronts — Add PV (PV10 scenario)
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TAC, k€/year
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Pareto fronts- Add battery (PV10_BAT)
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Dingy .
LCOE breakdown (18 degree) *\~~~~{fe8;/;\
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Cost Breakdown
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Capacity Breakdown

e Generation/Conversion tech
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Discussions

Road to PEDs:
o Boundaries : Virtual PED

o Potential Solutions:
o Add RES resource.
o Energy flexibility- battery storage.
o Energy efficiency:
o Reduce needs.
o Retrofit, EPB: F-> D or C or better (Local policy?)

need strategies to incentivize participation in renovation

It’s an iterative process



Thanks!



How to adapt demand curves to reduced needs ?

Classic heat
demand curve

(per hour)
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heating only

2500

How to adapt demand curves to reduced needs ?
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