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Analysis of Aircraft Cabin System Control Faults (10Base-T Ethernet)
Inkyu Lim’

ABSTRACT

The Ethernet-based cabin system control function of the B777-300 aircraft intermittently
occurred during operation. This defect may be caused by the installation of a new system and
changes in configuration, but it occurred intermittently during operation, but it caused a lot of
inconvenience to passengers and crews because it occurred continuously. The defect was
reported to the aircraft manufacturer and the system manufacturer and continuous review
measures were requested, but a series of repetitive problems were not resolved. Therefore, as
the subject of operating the aircraft, various experimental attempts were made to resolve the
defect of the aircraft cabin system control, and the post-flight operation results were analyzed.
As a result, it was confirmed that the defect was resolved through one of the various test
operations. In this paper, an experimental method for resolving defects that were not
discovered during the system development test, evaluation, and verification process of the
aircraft and system manufacturers and occurred during aircraft operation was introduced, and
problems were raised regarding the follow-up processing of the evaluation and verification of
the system manufacturer and the aircraft manufacturer.
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Fig. 1. Fault event quarterly status(period, season, flight)
Table 1. Effective aircraft
No HL No Delivery date HBooE A, lD
1 HLxxxA 2018-02-06
2 HLxxxB 2018-03-20 “ 7
3 HLxxxC 2018-03-30 ’
4 HLxxxD 2018-05-30
5 HLxxxE 2019-05-14
6 HLxxxF 2019-06-28
% ﬁ: ‘—‘:: %1%‘7] é@"% 6‘H_/,K_’6‘]-_TV__ ]' é 2gl——E /\] ® HLxxxA ® HLxxxB = HLxxxC = HLxxxD m HLxxxE = HLxxxF
=3ttt AR Higos Ago] Wvd B4 ¥
7] 7M. 9m, e, 8 S QoIS olat Fig. 2. Aircraft fault status
IAE E4519a, 10Base-T Ethernet 54 T2 & )
= AE BYT, ZMUE QEAIAE(1/S) HAR WHa}
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2.1 AAHE e

57| oA 2Holut 2% XS 8t 7 Zone
57 AE|A AARIY] Alofi= AlAE] 7F ARINC 629
H 20
unit), PA/Cl(passenger address/cabin interphone)

Aol CSMU(cabin system management

Controller, ZMU(zone management unit)®] 716
Alofsl== S Boeing, 2019).
CCPE mjd ¥A(10Base-T bus)ollA ZMUZ ¥

tlo[ElE U EIA-485 HAES Eoto] Z1719] Aol
A2k OEU(overhead electronics units)2 A|o{gt
THBAE Systems, 2019). Fig. 3%+ Flg 4= 7MU%}
CCP 7+ Control Bus 9148 #x5 Hoj&Et},

CCP¥9] Shroud CoverE &8t Y& 1L Fig. 5
o] B9, J1 Connector® 115VAC 9%} 10Base-
T Data Bus’} 2%}

Cabin W 541 Z2&EFL D10Base-22] QAEA|AH]
(Intersystem, 1/S) WAW ARINC 629 HA, 2)10Ba-
se-T 12|l EIA-485 H{2 QIEj¥o]A=Z o] Qi

Table 2+= o]5]4l 10Base-T<} & 5419 RS-485
o] tisto] vl Asisict.

1) W A(topology) W49 H5=A|0]E(Thin coaxial ca-
ble) AHE-.

2) IEEE 802.3 Ethernet Standard(UTP: unshielded
twisted pair).
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10Base-T+= IEEE 802.3 #29] stz ofHfull
H Y-S A85FH, CSMA/CD(carrier sense multiple
access with collision detection) ZZEZFZ S5
dlolg &S #Esich 10 Mbps] HLEEE 100
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ZX4: The Boeing 777-200/300 aircraft maintenance

manual.

Fig. 5. CCP

Table 2. 10Base-T Vs. RS-485

Feature 10Base-T RS-485
Transmission
speed 10 Mbps Up to 10 Mbps
Media Twisted palr cables Twisted pair or
(typically -
type CAT3 or CATS) coaxial cables
. 100 meters 1,200 meters
Maximum . I ( . 1
distance (approximately approximately
328 feet) 4,000 feet)
, Various connectors
Connection
RJ-45 connector (commonly
method .
terminal blocks)
Linear bus
Topology Star topology topology
. Up to 1,024 devices| Up to 32 devices
Device . . .
(with switch (theoretically
count .
connections) over 128)
Signal Baseband Differential
transmission signaling signaling
No collision;
Collision Uses CSMA/CD supports
management protocol master-slave
configuration
Application LANSs, Industrial
pzreas office networks, |automation, PLCs,
data centers SCADA systems
. Some devices can
Power Requires separate
be powered from
supply power supply

the bus
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Boardell sfig Chipe] 4 Azl=3lx, 71€9] Old
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Table 3. Galley insert comparison

Existing New

Location (jamco) (B/E aerospace)

5R-09 Steam oven|ASN2001-12| 4323101-00-66-22
5R-10 Steam oven| ASN2001-1 | 4323100-00-66-22

5R-11 Steam oven| ASN2001-1 | 4323100-00-66-22

Z#4: Jamco CMM(component maintenance manual)
model No. KEE77 ATA 23-39-95.

Table 4. CCP parts number (BAE systems)

Old CcCp New CCP

Part number 285W0863 | Part number 115E7150

£4]: BAE SYSTEM CMM(component maintenance
manual) part number 285W0863, part num-
ber 115E7150.

Note: 10Base-T (twisted pair Ethernet) proto-
col engine is the AMD Am79C970A PCnet-PCI II
Single Chip Full-Duplex Ethernet Controller(BAE
Systems, 2015).

2% 891 BA2 37 v = 1 At ¥ &
32 2ARIe] HESHJameo Corporation, 2023;
BAE Systems, 2015; BAE Systems, 2019).
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Table 5. CCP connection pin

CCP J1 10BASE-T pins

Signal Connector pin

TX+ J1-10

TX- J1-2

RX+ J1-9

RX- J1-1
g AR 5 R Sk 2 e 4
712 B9l HL7xx4°1A 3393, Dummy A&+
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Table 6. Method of the experimental

No Subject Refer Remark
1 Intall shield Fig. 8 | Remain the fault
ground
Replacement .
2 review CCP Remain the fault
Install end Fig. 9 &
3 resistor(dummy) | Fig. 10 Clear the fault
4 Removev the end Remain the fault
resistor
5 |Wire harness test Fig. 11 & .Improve the'
Fig. 12 | signal and noise
ASE 95t F7E g 23 T 571 5 o
9 A% 7150] %= FB71EA HL7xx2° Du-
mmy A& F2H2022.4.7.)st90t. 183 77 B
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Fig. 11. Wire harness test set up
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