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Perspective of Elia
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Perspective of consumer
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DCE on chargers for electrical vehicles
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…TIMES BE

Scenario analysis on cost optimal pathways with flexible chargers
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Energy system modelling
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Charging infrastructure modelling
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Scenario analysis

Scenario
Base Storyline 
(from PATHS)

Constraint 1 – Max Flex 
Chargers [%]

Constraint 2 –Max 
V2H [%]

Constraint 3 – Max 
V2G [%]

ROTORS ROTORS 48% 38% 38%

R100_100_100 ROTORS 100% 100% 100%

R100_100_0 ROTORS 100% 100% 0%

R100_0_0 ROTORS 100% 0% 0%

R0_100_100 ROTORS 0% 100% 100%

R0_100_0 ROTORS 0% 100% 0%

R0_0_0 ROTORS 0% 0% 0%

MOLECULES MOLECULES 48% 38% 38%

M100_100_100 MOLECULES 100% 100% 100%

M100_100_0 MOLECULES 100% 100% 0%

M100_0_0 MOLECULES 100% 0% 0%

M0_100_100 MOLECULES 0% 100% 100%

M0_100_0 MOLECULES 0% 100% 0%

M0_0_0 MOLECULES 0% 0% 0%
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Scenario analysis
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Scenario analysis



…Stylised model

Adequacy modelling with consumer preference for the adoption of flexible 
chargers



~ relaxed clustered unit commitment

Included
• Investments, scheduled 

operation (commitment), 
non optimal maintenance, 
ramping and reserves

• Import/export with costs 
and limits

• Line with capacities

• Curtailment, demand 
response, heat pumps, 
storage and electric vehicles

Excluded
• Markets

• Multi-energy systems

Model features



DCE

Discrete choice experiments to obtain the stated consumer preference for the 
adoption of flexible chargers

Utility



Probability



Linearised Probability



Model equations

charger
(type)

charger
mode

electrical vehicle
(type)



Model equations – financial reward

Total EV charging

Flexible charging limit

Reward for flexible charger adoption



Model equations – minimum battery level

Total EV charging

Flexible charging limit

Minimum battery level



Generator 100% ramping

Wind 20% curtailment

Demand 0% demand response

PV 0% curtailment

EV Consumer preference

Demand 100% demand response

PV 0% curtailment

EV Consumer preference

Example



Dumb charger

Example

Optimal charger



Consumer preference Optimal charger

Example



Setup for financial reward
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Case for driving range anxiety

TTSOTSO

Pumped Hydro

Nuclear

Natural gas

Other

Wind

PV

DSO1

class: long drive class: short drive

demand demand

HP HP

PV PV

EV EV

DSO2

DSO3

class: long drive class: short drive

demand demand

HP HP

PV PV

EV EV

class: long drive class: short drive

demand demand

HP HP

PV PV

EV EV



This project has received funding from Energy Transition Fund 2021 FPS Economy, SMEs, Self-employed and Energy.

https://alexander-project.vito.be/en

alexander@energyville.be


	Slide 1: Energy system planning with consumer preference for low voltage flexibility in the context of Belgium
	Slide 2: Table of contents
	Slide 3
	Slide 4: Perspective of Elia
	Slide 5: Perspective of Elia
	Slide 6: Perspective of consumer
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

