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Background

Electrification of the maritime propulsion I |
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Storage Systems for Waterborne Transport
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Various technologies are available Capacitors
= High-power (e.g., SuperCaps)
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Storage Requirements and Management

Requirements:

= Maximum power

= Minimum energy

= Number of cycles
Operating cycle as input

Goal minimize cost of
battery pack

Hybrid solution is an option!

time




Interface Converter Topologies

* Requirements: .
PropL_Jsion
= Bidirectional (charging & discharging) / o2 N \
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= High efficiency e Y B
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Optimal exploitation of battery
(increased lifetime)

Battery panel

Converter Interface
With Power management

100% Battery- cvet
ystem

operated Syste -

Variable Speed Controller

E-motor
Propulsion-system

https://epod.com.sg/e-pod-propulsion-system/

PEIC 5

Pawer Electronics Innov3tion Center




Interface Converter Topologies

* Basic Topology e

= Monotype battery only! E a N) | BSS
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Interface Converter Topologies

* Interface DC/DC e e e e

= Monotype battery E(: *\“‘*\1 " BSS Unait i
= DC voltage adaptation: no oversizing ' | e | -
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Interface Converter Topologies

* Semi Active Structure for Hybrid storage systems
= Allows mix of battery technologies

= One technology is directly connected E HESS E Ext.
to output ' Unat Master |[< > Comm.
= Second technology is converter interfaced i Controller E
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Interface Converter Topologies

* Full Active Structure for Hybrid storage systems

= Allows mix of battery technologies " HESS Unit \
= Dedicated converter for each technology | Master : Fxt.
» Regulated DC output | Controller | Comm.
» Regulated sharing and stress on batteries | r I T :
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Interface Converter Topologies

* Partial power processing | BSS Unit
= Converter reduction 1 +
| e |
= Conversion efficiency improvement : PPC ! Power
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Conclusion

* Maritime electrification is growing

e Storage integration is open topic
* Hybrid storage systems with different technologies are appealing solution
* Optimization strategies for battery packs are required

* Converter topologies for storage interface are subject of optimization too
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