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Hack day Proposals
Designing pocket and grid-friendly electricity communities
Justification:
Not every vZEV composition performs equally well.
A community with:
· too many PV owners,
· too little flexibility,
· no storage,
· may become “grid-unfriendly” -> simultaneous PV exports, sharp residual load changes, i.e. synthetic peaks. Question: when do vZEVs worsen feeder stress?
Data provided:
· Household smart meter profiles & presence of HP, EV or PV -> aprox. 150 profiles, hourly time steps.
· PV generation profiles.
· Tariff scheme
Considerations:
· Limits for maximum import/export at a given timestep (Pmax). 
· Peak load & peak export: 
· Values of maximum peak load and maximum peak export
· How many time steps does P > 0.9 Pmax
· Ramp rate: Ramp = abs(P(t) – P(t-1))
· Scoring function: 
Score = Total LEC savings + α (community self-consumption) – β (peaks) – γ (duration of peaks) –  δ(ramp rate) – λ(limit violations) 
Hard penalty: energy balance must be maintained, so for each member:
PV + LEC import + grid import + battery discharge  = load + LEC export + grid export + battery charge
· If this is not respected, solution is not valid. 
This way participants try to maximize:
· Savings per household 
· Self-consumption
· Local trading
While minimizing: 
· Peak load & peak exports
· Ramp rates
· Power constraints violations
Participants can:
· Determine electricity allocation in LEC: a basic way to do this is to assign a constant “ratio” to each member that is proportional to their consumption with respect to other members of the LEC, but other alternatives can be explored. 
· Find economically beneficial and grid friendly community design:
· Community size/load profile compatibility (2-15 buildings possible) 
· PV penetration (%) <- who has PV
· ESS penetration (%) <- who has ESS
· Design EMS: 
· Load shifting (is it better to have a few highly flexible members? Or many mildly flexible?)
· According to profile metadata, a percentage of the load will be shiftable (10-40%).
· If HP or EV are available: time windows will be available for load shifting.  
· Battery optimization: households with batteries can control when to charge/discharge (prioritize self-consumption? local trading? peak shaving?) <- battery size/characteristics/constraints will be provided
Outputs
· methodology for identifying beneficial vZEV design (beneficial for members of vZEV and for the grid/DSO)
· methodology for load shifting/battery operation when part of a vZEV
This could become: a screening tool for evaluating future vZEV requests.

