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Scenario calculation with 
Electrification Planner(EP) software tool

Å Route data

Å Speed limit

Å Height profile

Å Bus stops

Å Traffic signals

Å Simulation of traction

Å Acceleration

Å Driving resistance

Å Driving behaviour

Å Regenerative braking

Modelling

Dimensioning

Simulation

Model: 

Costs, operational conditions

Dimension: 

Specifications of components 

Simulate: 

Operation on all bus runs

Calculate: 

Costs of components 

Determine: 

Load profiles of components

Model & Simulate: 

Route characteristics



Routesunderinvestigation

ÅBarcelona: Line H16
Origin: Pg.ZonaFranca
Destination: Fòrum
Time interval: 7.60 min
Total route distance 24.20 km



Scenario calculation with 
Electrification Planner(EP) software tool

Modelling
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Simulation

Model & Simulate: 

Route characteristics

Model: 

Costs, operational conditions

Dimension: 

Specifications of components 

Simulate: 

Operation on all bus runs

Calculate:

Costs of components 

Determine: 

Load profiles of components

Å Operation

Å Concept (opportunity, overnight, PHEV)

Å Auxiliary consumption (normal, winter)

Å Bus runs (original, adaptions)

Å Components

Å Costs (Assets, Maintenance, é)

Å Life expectance

Å Technical specifications

Å Energy costs



Detailed Models from Grid Connection to Vehicle 
(Here: Conductive connection as example)
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Operation:Vehicle

Empty load 17 t

Maximal passenger ~120

Average passengerweight 70 kg

Average passengernumber 40

Average weight 22,6 t

Average Power AuxConsumers 10 kW

Max. power electricmachine 270kW

Price for vehicle ca. 530.000 ϵ



Operation: Batterysystem

Pack weight 2,8 t 

Capacity(kWh) 125 kWh

Technology/chemistry Lithium-Titanate-Oxide 
(LTO)

Price ~ 190.000 ϵ



ChargingInfrastructure

Pl. Del Nou Depot

Transformer ~ 60.000 ϵ -

Constructional
measures

~ 90.000ϵ -

Electric
connection
(cables)

~ 85.000 ϵ -

Chargingstation ~ 200.000 ϵ ~ 30.000 ϵ

CouplingSystem ~ 18.500 ϵ ~ 5.000ϵ

Energyprice ~ 10 ct/kWh ~ 6 ct/kWh



CalculatedEnergyConsumption

Barcelona

Forum ςPl. Del 
Nou

~ 2,1 kWh

Pl. Del Nou- Forum ~ 1,9 kWh

~ 2 kWh/km



Scenario calculation

Modelling

Dimensioning

Simulation

Model & Simulate: 

Characteristics of routes

Model: 

Costs, operational conditions

Dimension: 

El. components 

Simulate: 

Operation of bus runs

Calculate: 

Costs of components 

Generate: 

Usage profile of components

Å Battery

Å Capacity 

Å Type (LFP, LTO é)

Å Performance

Å Operational limits

Å Ageing behaviour

Å Charging stations (terminal stops, garage) 

Å Charging power

Å Components (coupling, charger,é)

Å Grid connection



Scenario - Barcelona

variable value

Batterycapacity 125 kWh

Chargingstation
α5ŜǇƻǘά

50 kW

Chargingstation
αCƻǊǳƳά

0 kW

Chargingstation
αPldel Nouά

400 kW

Depot

Forum

Pl. del Nou


