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Manuals used in aviation maintenance

In general, the following manuals are required for the maintenance of aircrafts:

Aircraft Maintenance Manual : service, operation, functional check,

AMM test(operational, functional and system test),
checkout,inspection,install/uninstall,repair procedures (Trouble Shooting
procedures maybe included)

FIM . :
Fault Isolating Manual : procedures to analyze, isolate faults

IPC llustrated Parts Catalog : detail information for parts and information for
effectivity/applicability

SSM System Schematic Manual : system work logic, assist fault isolation

WDM Wiring Diagram Manual: all wires/harnesses/cables and electrical/electric equipment

Connection logic

SWPM/ESPM Standard Wiring Practice Manual: information for installation, maintenance and
repair for electrical and electronic parts

SRM Structure Repair Manual: information and basis for dispatch and
structure repair

MEL Minimum Equipment List: information and basis for dispatch when some parts are in
fault state
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These manuals can usually be divided into three categories:

FIM,AMM,SWPM specific working steps/procedures to guide maintenance
operator

IPC information about part number, name and location relationship and so on

SSM, WDM No information for specific work, just present the useful information
in graphic or tabular format to provide the assistance
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Manuals used in aviation maintenance

In a typical fault isolation scenario, the process for using these manuals :

Replace the
defective Check the wiring

parts,
Yes
AIPC

repair
AMM,AIPC !

TSM/FIM

Do some
checkout

Connection
info

Location and
assembly
relationship

installation,
maintenance
and repair
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Manuals used in aviation maintenance

For the first two categories of manuals ( FIM, AMM,SWPM and AIPC ),
manufacturers can conveniently achieve IETM with the Digital and

structured data based on S1000D or ATA 2200 as the schemas are easy to
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understand.
TS logic, maintenance info,|PD,the / AIPC
exploded install/uninstall
Q ‘ Interactive animation Paper-based

G g R &, Avm

Data modules \
FIM

Maintenance personnel can quickly access FIM, AMM, AIPC according to IETM.

Greatly improve work efficiency!
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Manuals used in aviation maintenance

For the third manuals(SSM,WDM) some manufactures can provide the
interactive WDM. However, these IETMs are of low level of structure and

poor interaction:
O Basic data are not generated with S1000D wiring data DM, but a kind of

' -
customized software \IRCRAFT WIRING MANUAL
O Difficulty to create FrCILy

1938TA2286

O has a low portability -cr24 .
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Generally, the maintenance personnel use the paper-based
SSM, WDM mostly!

and interactive functions,

Network analysis function
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Manuals used in aviation maintenance

According to the investigation results, it’s of lower efficiency when using WDM than using
AMM and FIM/TSM
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Difficulties in achieving interactive WDM

Difficulties :1

O S1000D Wiring data DM has a complex schema structure. Even
for a simple circuit diagram, it needs to write a large number of
scripts in XML. It" s very time-consuming!

O Therefore, for the mass/complex wire information, it is almost

impossible to write DM directly with a common IETM/XML editor!
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Difficulties in achieving interactive WDM
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Difficulties in achieving interactive WDM

Difficulties :2

O The DM contains mainly the basic information and inter-connection
relationship for wire/harnesses, electrical/electric parts and standard parts.
No Interface layout , location and size information is included.

O So the Wiring data DMs cannot be presented directly in the IETP viewer.

O And How to maintain consistency when presenting on different IETP viewers?

O For paper-oriented publications:

For page-oriented wiring publications, the information for generated data
presentation, eg

harness wire lists, connection lists, is generated from source data, as
described above, in a preprocessing. The result of the pre-processing must
be stored in data modules.
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Solution of interactive WDM

process for development of the interactive WDM

Import
P Vector

CAD files ; Modify
graphic
\ WDM X Parse
A . | IETP

Drag-Drop DM-+Layout Infg Viewer

*Wiring data DM;
Editor *Wiring data desfription DMs
*Wiring data configuration files

Source
material
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Solution of interactive WDM

Editor:

O

Interactive WDM Editor is embedded into the common IETM editor;

O In the common IETM editor, create a new data module, and set the data
module type as wiring data;

O When the author try to edit the data module, the Interactive WDM Editor is

automatically started.

O You can switch between the two modes: Graphical mode and script mode.
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Solution of interactive WDM

Filling some contents: According to S1000D schema, For different equipments/parts,

different editing window showed to help fill the information.
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After editing , the system records the following data:

(@ FEBHEE - SIEHF - wiring datal
Od B ] QAMB@|I= =l T L ¢ 4 e

ECIDLEBDOT R AFRSFFITSAfTHE .
ol N ENREEENE S NS S ENS NN
==
Equipment/part information |* | — Y
\ %o -
Wiring information

| H 5033

BE24 7508VC | A

33-46-01 —

114

Equipment/part location coordinate(X and Y) relative to zero point
. . 14‘_-—"’" si:)lgmno
Other information /T _ L
guipment relative size compared to the original size
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Solution of interactive WDM

You can switch between the two modes: Graphical mode and script mode.
O Graphical mode: What you see is what you get

O Script Mode: More information and more flexible with XML

REEEEFE REREC AFEBEMm #AFEEE HERROD RHEG NRE A0 #2#HE

Do aE€enerne®Qd
SHRE | SUREREIE | WIEKKE-4-21-00-00-00" 5 |
B2 ¢ R Q@4 EBQnE A @(gm 0 [&| semwm.

<R xmlns:xsi="http://www. w3. org/2001/XMLSchema-instance” xmlns:xlink="http://www. w3.org/1999/xlink” xm
elements/1.1/" noNamespaceSchemalocation="http://www. s1000d. org/S51000D_4-0/xml_schema_flat/wrngdata.xsd”>
ARRAATS. D>
<AE>
<{wiringData>
<{wireGroup>
<{wire>
{wireIdent>
<circuitIdent>AG{/circuitldent>
<wireNumber>0001</wireNumber>
<sectionIdent>FA{/sectionldent>
</wireldent>
{wireConnection>
{fromEquip>
<3| 18T installationldent="01">1AGA</3IHIET>
{contactInfo’
{contact contactIdent="A" contactFunction="ON" contactType="COXA"><{/contact>
<wireConnectionCode>
<{screenOrder>3</screenrder>
<{specialConnection>100</specialConnection>
<electricalPotential>
{terminationModuleGroupingValue>01<{/terminationModuleGroupingValue>
<{shuntGroupingValue>01<{/shuntGroupingValue>
{contactOrderValue>01</contactOrderValue>
{/electricalPotential>
{potentialConnectionsOrder>03<{/potentialConnectionsOrder>
{/wireConnectionCode>
<groupCode>03<{/groupCode>
</contactInfo>
<wireInstallationCode...>
</fromEquip>
<toEquip>
<3| {87 2468</ 3| R IET>
{contactInfo> 18
{contact contactIdent="3"><{/contact>
{groupCode>003</groupCode>
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Equipment/part information

Wiring information 5$1000D XML(DM) B
*Wiring data DMs;
Other information *Wiring data description DMs

~— Customized
ZIP files

Equipment/part relative size Layout configuration XML
(Non standardized XML)

Equipment/part location coordinate(X and Y)
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Next step?

* More interactive: <networkAnalysisCode> ;

— Describes the behavior of the wire end in the network analysis in relation
to other wires via the equipment.

* Wire system tracing simulation(Chapter 6.4);

— Traces the wires based on the behavior or the position of the switches or
relays.

* Electrical/electric parts Repository and related standards/specifications;
 AR/VR+ IETM.

* Intelligent Manufacturing ,China Manufacturing 2025, One Band & One
Road strategies + IETM and related technologies.

This document and its content is the property of [China Aero-Polytechnology Establishment(CAPE)]
It shall not be communicated to any third party without the owner’s written consent . © All rights reserved

20



-~ -
_AJ AeroSpace and Defence £ Q‘
Industries Association of Europe ATA e-BUSINESS PROGRAM 87000_
r“t:‘:w':“.w“'r User Forum

Next step?

* In China, the government is promoting the strategy of Intelligent
Manufacturing ,China Manufacturing 2025, One Band & One Road
strategies. With the implementation of these strategies and policies, it
has broad prospects for Intelligent maintenance and integrated
logistics support for aviation, aerospace, high-speed railway and other
equipments. There are huge requirements for management of
equipment operating, maintenance and technical manuals.

 We(CAPE) are the authoring and overall management organization of
national standards and aviation standards. We are now doing some
researches on related researches and product development.

* We also hope to make some deep communication and cooperation
with related companies.
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Thank you

for your attention!

Questions?

Name: Zhang Ruyi
Phone: +86-10-6165-9066

Mobile: + 86-10-15810539276
Email: jixiezhangruyi@126.com
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