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* To understand electric bus power consumption and its fluctuation factors
e To construct framework to consider electrification of bus routes

* We examine the possibility of the bus routes electrification in terms of:
(1) Driving range
(2) Charging schedule at bus depot

GPS logger installed at bus front
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n: drive system efficiency, v: speed, a: acceleration, J: slope angle, m: vehicle weight, C.: rolling resistance coefficient,
p: air density, A: vehicle front area, C,: air resistance coefficient, P, : auxiliary power, P, : air conditioning power 5
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Estimated vs Actual Energy Consumption a Day 5 Mobility System £\ KA
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* Current loggers installed to measure air conditioning
energy and total energy consumption
* Heating power on/off behavior could be observed.
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> Valley Filling Algorithm:
Chargers Electric bus charging power is
number and determined as the maximum within
specs the contracted power availability.

Charging power:
50 kW
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Energy Consumption & Charging Simulation

 Two buses are
simulated for two
days.

* Contract power s
90 kW.

* Two buses charge is
finished at 5am.
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Energy Consumption & Charging Simulation

* Case study with 200
assuming all five 210
buses are electrified. 2

* Contract power s : el
160 kW. :

* All buses charge is
finished at 6am.
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* Power consumption estimation simulation

* Estimating power consumption/regeneration by each factor
(rolling/air/ascending/acceleration/auxiliary/cooling/heating)
from GPS trajectory data and temperature data

* Simulation of energy management at an e-bus depot

 Simulation of charge/discharge connected from power
consumption estimation simulation
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* Practical steps to consider electrification of bus routes are:

(1) Installing a GPS sensor on a current bus and driving it to
estimate the power consumption of the running and auxiliary parts

(2) Collecting data on seasonal temperature forecasts

(3) Simulating change in SOC and estimating the risk of electricity
shortage in advance to install electric bus.
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