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Electric Power System of More Electric Aircraft
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Electric Power System of All Electric Aircraft
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Bipolar two-wire

Electrical machine,
G: generator mode,
M: motor mode, E: both
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Bipolar three-wire

DC Grid Topology

Generator Generator
[ [ [ [
PEC PEC
l +Vbe 1 +Vbeo
0
1 —Vbc — Vbc
PEC ‘ ‘ PEC ‘ ‘ PEC
PEC I PEC N I
HV Load HV Load MV Load
+Vbc +Vbc
0
N I —Vbc —Vbc
c ‘ PEC PEC
PE I S
MV Load LV Load
+Vbce
— Vbc
PEC

Corona Effect

Short Circuit Current

Overvoltage due Short
Circuit

Weight
Power Capacity
Safety
EMI
Reliability

Efficiency

Unipolar

Grounding

Bipolar
Two-Wire

<—

Bipolar
Three-Wire

Electric field strength and ion current density is lower

First current transient is higher and faster

Lower requirements for dielectric strength of the cable and higher
equipment reliability

Higher power denisity when two voltage levels are used
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Lower voltage differential to ground reduces risk of electric shock and arc
symmetrical operation reduces EMI

operation under a single line fault

-
Grounded via Resistor
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Grounded via Resistors in Parallel

T T T T T T
bec LOAD-I —— Fault Current [A] —— Load Voltage [V] Rapid current rise due —— Fault Current [A]
able — LOAD-|
500 | Maintained Voltage at Load-III DC Cable 500 F . to capacitor discharge
A\ 0.020 Maintained Voltage at Load-IIT* 800
g Voltage drop due to sharp
| ground fault current rise

DC/2 — 400 '<_ﬂ| Grounding — 400 \ 2

. > — 0.015 - Resistance Z, N — 600 F
Groundlng LOAD-III '6' E . Limited Ground Fault LOAD-Il @ -E:’

Resistance

o i o Current (mA range) 2 300 o
) £ = £ =
= =) e =) =]

S O 0.010 > O 400
DC/2 "% 200 % = I,' F% 200 g
o @ i Q @
— I — o

- ) o 0.005 F 100 200 Ground Fault Injected Steady State Ground Fault Current
________________ L - 100 4 || (Nealy Hundred Amps)
Ground Fault OAD T Ground Fault Injected \ LOAD | * reduced post fault voltage, \
ok —— Load Voltage [V] 0.000 F ok voltage drop due to ground fault | ok
0 1 5 3 1 5 0 1 2 3 5 0 1 2 3 4 5 0 1 2 3 4 5
Time [s] Time [s] Time [s] Time [s]
J\. J

x
|

=%

= o,

=
N
CLEAN AVIATION

Contact

Dr.-Ing. Andrea Reind|

Co-funded by
the European Union

The project is supported by the Clean Aviation Joint Undertaking and its members. Funded by the European Union under Grant Agreement No
101102011. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the
Clean Aviation Joint Undertaking. Neither the European Union nor the granting authority can be held responsible for them.

Institute of System Architectures in Aeronautics
andrea.reindl@dlr.de

Contact

Dr.-Ing. Franciscus van der Linden

Institute of System Architectures in Aeronautics

¥ franciscus.vanderlinden@dlr.de

r' o 7/
DLR



