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Results

ApproachIntroduction

What is V2X?
V2X (Vehicle-to-Everything) refers to bidirectional energy flows between an 
electric vehicle and its environment, whether the grid (V2G), a building (V2B) 
or a home (V2H). By intelligently controlling when and how EV batteries charge 
or discharge, V2X enables vehicles to act as flexible storage, smoothing out 
peaks and supporting a more stable, sustainable energy system.

Energy transition
Renewable energy is booming, but generation rarely matches demand

EV batteries as flexible storage
Electric vehicles can support the grid (V2X) by charging and discharging 
at the right moment, if we control them smartly..

Missing link at SENDLab
The lab had bidirectional chargers and battery emulators, but lacked a 
centralized control system.

Proof-of-Concept
Validate that a Python OCPP backend can control 
the ABB charger and EV-battery emulator.

Iterative Refinement
Weekly demos and stakeholder feedbacksessions

Final Design
Deliver a robust, maintainable Charge Station 
Management System with real-time updates, web 
interface, and support for 100+ bidirectional 
chargers.

Results
A minimal Python CSMS with RPC/WebSocket API 
and OCPP 1.6/2.0.1 support, plus a simple web 
interface, enabling researchers to plug in, test, and 
iterate V2X charging algorithms in SENDLab within 
minutes.
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