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Share of New Registrations (%)

Projected powertrain distribution of new truck registrations >12 t gross vehicle weight,
including rigid trucks and tractor-trailers, in MMS and MWMS
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For a fixed fleet operator’s order book, how do fleet composition and prospective
techno-economic developments affect the operational feasibility and total cost of mixed
ICEV / BEV / FCEV fleet operation?
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Exact Methods

Pros

» (Guarantee optimal solution

* Provable bounds on solution
quality

Cons
« Computationally expensive
» Struggle with complexity

Best for
« Small instances
 Benchmarking

Metaheuristic Methods

Pros

« Good balance of quality and
speed

« Can escape local minima

Cons

* No optimality guarantee

* Require parameter tuning
« Stochastic (results vary)

Best for

« Large-scale real-world
problems

« Complex constraints

Theo Koch Ika

Heuristic Methods

Pros
* Fast execution
« Simple to implement

Cons

* No solution quality guarantee

* Problem-specific design
needed

Best for

 Initial solution generation
* Real-time decisions
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Exact Methods

Pros

» (Guarantee optimal solution

* Provable bounds on solution
quality

Cons
« Computationally expensive
» Struggle with complexity

Best for
« Small instances
« Benchmarking
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Implementation Framework
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Location
Mapping

Route Network
Creation

Implementation Framework
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Lookup-Tables:
Energy Demands

Ant Colony
Optimization

@ aa Algorithm

Charging Lookup-Tables: Optimization
Simulations Charging Times Pre-Processing

TCO Model
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Refueling Lookup-Tables:
Simulations Refueling Times
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buffer storage

overflow with MP/HP buffer tank
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buffer storage

overflow with MP/HP buffer tank
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Solutions are
evaulated

Total Costs per Vehicle

TCv — CCAPEX + Cenergy + Ctoll + CCOZ + Clabor + Cinsurance

Total Costs

TC = Z TC,

Objective Function Value
OFV =TC + Cpenaity

[2]
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Hydrogen Price

ICEV Purchase Price BEV Purchase Price FCEV Purchase Price
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Best-found total cost [EUR/day]

1 CAPEX B Energy 3 Toll 1 Insurance

EEE Maintenance [ Wages B CO2

References Transitional
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Sim World

= virtual FMS

Traffic

Weather
Loading/
unloading delays
Dynamic prices
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Same 06:00 plan, same day: heavy traffic and 5.4 h of unannounced dock delays

= Driving Waiting Bl Charging

B Loading / unloading WM Driver break Unannounced dock delay

Plan fixed at 06:00

Rigid diesel 1 | ‘_Ili-ﬂuwgirﬁl
Rigid diesel 2 I
Rigid BEV 1
Rigid BEV 2

Artic diesel lIlll_ﬁN-lo—
-+ -+
Artic BEV [EI I I N e N e

06:00 08:00 10:00 12:00 14:00 16:00

4 of 12 late - 261 min lateness
4 trucks - 168 L diesel - 1 driving-rule breach
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v On-time delivery =
$3 Late delivery (+ min)
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    T C v =  C  C A P E X +  C  e n e r g y +  C  t o l l +  C  C O 2 +  C  l a b o r +  C  i n s u r a n c e


  T C =  ∑    T C v


  O F V = T C +  C  p e n a l t y
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