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Conventional  Aircraft
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Conventional
kerosene-based 

propulsion

Electric

Pneumatic 

Hydraulic



More Electric Aircraft
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Conventional
kerosene-based 

propulsion

Electric

Electro-mechanic or electro-hydraulic

Pneumatic 

Hydraulic



All Electric Aircraft: Plug -In Hybrid Battery -Electric
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Four electrical machines and 
battery packs Ą designed for full 

electric flight
Gasturbine as range extender

Electric

Electro-mechanic or electro-hydraulic

Hydraulic



POWER RATING ELECTRICAL SYSTEM
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CONVENTIONAL

Type

Maximum passenger capacity

Installed electrical power

A320

180

~100 kW

A321

220

~150 kW

A380

853

~600-800 kW

MORE ELECTRIC AIRCRAFT

Type

Maximum passenger capacity

Installed electrical power

A350

440

~1000-1400 kW

B787

250

~1500 kW

A321

220

~700 kW

under 
research

ALL ELECTRIC AIRCRAFT

Type

Maximum passenger capacity

Installed electrical power (on-board & propulsion)

EXACT PHEP

250

~17.5 MW = 17500 kW

under 
research

Propulsion & On-

board 

System



Why DC Grids are promising ± yet  challenging

+ No synchronization needed

+ No reactive power

Ÿ simpler control

Ÿ smaller cable cross-section 

Ÿ less wiring weight

+ Fewer transformers

+ Lower conversion losses (e.g., in 
motor control)

+ Batteries/fuel cells integrate naturally
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No zero crossing Ÿ arcing risk

Arc detection is difficult

Low inertia Ÿ complex fault 
detection/protection
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How does load shedding affect DC grids?
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What are the research objectives of the test bench?

Analysis of the behavior in the event of load shedding 
and reconnection of individual or multiple loads
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What is the architecture of the DC grid? 
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What are the research objectives of the test bench?

Investigation of various DC grid architectures in terms of 
power quality and their behavior in the event of a fault 

Analysis of the behavior in the event of load shedding 
and reconnection of individual or multiple loads
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Are isolated or non -isolated DC/DC converters required?
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What are the research objectives of the test bench?

Comparative evaluation of isolated and non-isolated 
DC/DC converters and inverters

Investigation of various DC grid architectures in terms of 
power quality and their behavior in the event of a fault 

Analysis of the behavior in the event of load shedding 
and reconnection of individual or multiple loads
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Which inverter or DC/DC converter topologies are used 
and which energy management strategies are applicable?
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What are the research objectives of the test bench?

Comparative evaluation of isolated and non-isolated 
DC/DC converters and inverters

Hardware-in-the-loop: Integrating various DC/DC 
converters and inverters as devices under test and 

investigation of energy management strategies

Analysis of the behavior in the event of load shedding 
and reconnection of individual or multiple loads

Investigation of various DC grid architectures in terms of 
power quality and their behavior in the event of a fault 

Failure Injection
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Use Function  Generator to  Investigate  Different Behavior  
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High Current Failure Injection Unit

ÁPossible faults:

ÁReverse polarity 

ÁShort circuit 

ÁMissing connection to GND

ÁOvercurrent 

ÁOvervoltage
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DC & AC Loads
Interfaces for 

HW integration

Power Supply
&

Real-Time PC
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Electrical  Overview
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Overview  Communication Interfaces
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Power Supply & Real Time PC
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Power Supply & Real Time PC

Bidirectional power supply, each:
0-60 V (theo. 70V)

± 450 A
 ± 15 kW

Power supply unipolar (+) 

Power supply bipolar (+) 

Power supply bipolar (-) 

Real Time PC 
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AC & DC Loads + Interfaces HW
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AC & DC Loads + Interfaces HW
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Exemplary  Use Case: Energy Management Strategy  for  Galleys


