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NETCONGESTIE: EEN OVERVOL STROOMNET
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HIGH-POWER CABLES ALREADY EXIST!
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WAAROM ZO VEEL 
RESERVECAPACITEIT
?



CAPACITEIT VAN HET TRACTIE ONDERSTATION
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RESERVECAPACITEIT(EN)
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ENERGIEOPSLAGSYSTEMEN
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m.u.v. 
onderstationuitbreiding



LAADPALEN
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Onderzoek in Arnhem:

120-200/dag pér onderstation

= duizenden in Arnhem per dag


zónder infra updates



EMISSIELOOS BOUWEN VIA MBES
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Mobile Battery Energy Storage (MBES)



DE NIEUWE TROLLEYBUSVLOOT
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ALLERLEI SOORTEN GEBOUWEN
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EIGEN OPWEK



EEN INHERENT PROBLEEM
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.. ALTIJD EEN PROBLEEM
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EEN VOORBEELD UIT ARNHEM

Onderstation met lage verkeersdrukte Onderstation met hoge verkeersdrukte 

17Placement and sizing of solar PV and Wind systems in trolleybus grids, by I.Diab, B. Scheurwater, A. Saffirio, G.R. Chandra-
Mouli, and P. Bauer



VOORDELEN VAN HET MULTIFUNCTIONELE NET
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THE NON-
TECHNICAL 
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DE DIESELMENTALITEIT
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JURIDISCHE PROBLEMEN: ENERGIE LEVEREN 
AAN DERDEN
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OUT-OF-SYNC STAKEHOLDER LIFETIMES

22



THANK YOU
Ibrahim Diab


ibrahimdiab@innoveho.com
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TRACTION GRIDS SUPPLY AND RETURN
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CONNECTION POINTS FOR NEW LOADS
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CONNECTION POINTS FOR RENEWABLES
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MISMATCH PROBLEM FOR RENEWABLES
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Placement and sizing of solar PV and Wind systems in trolleybus grids, by I.Diab, B. Scheurwater, A. Saffirio, G.R. Chandra-
Mouli, and P. Bauer



NOT A LOCAL PROBLEM … 

A simple method for sizing and estimating the performance of PV systems in trolleybus grids, by I. Diab, A. Saffirio, G. R. Chandra-Mouli, and 
P. Bauer

Plateau around 38% 

PV Utilization

P
or

tio
n 

of
 P

V
 


ge
ne

ra
tio

n 



di
re

ct
ly

 u
se

d



STORAGE WITH RENEWABLES IN TRACTION GRIDS?
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