GLOBAL PRODUCT DATA
INTEROPERABILITY

SUMMIT

Empowering Airline Customers

through Support Data

# ELYSIUM e ecosace

ErA2INKW S | vooeboce

Jamie Kessel — Boeing Technical Architect
Presentation RROI Number is: 17-00614-CORP




Empowering Airline Customers through Support Data

Global Product Data Interoperability Summit | 2017

* Presentation Overview

« Regulatory requirements
— Engineering
—Maintenance

- Data Sources

* Types of data
— Engineering
—Maintenance

* Delivery methods

« Access Methods

 Wrap-up/Q&A

Copyright © 2017 Northrop Grumman Corporation. All rights reserved.

-‘;”W 'GI\II.QEA’«RLOPPRSRD%%'I; LDIAI_T$ 20 1 7 BOEING is a trademark of Boeing Management Company
’ " a S UMMIT Copyright © 2017 Boeing. All rights reserved.
GPDIS_2017.ppt | 2

2+ ELYSIUM m NORTHROP GRUMMAN QL eoEne

& ELYSIUM - parice: N P—— G waeme



Empowering Airline Customers through Support Data

Global Product Data Interoperability Summit | 2017

 What are the pertinent regulations from the
FAA for Airlines and Aircraft Manufacturers?
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* Federal Aviation Administration CFR Part 121 — Operating
Requirements: Domestic, Flag, and Supplemental Operations

« Federal Aviation Administration CFR Part 135 — Rules for
Commuter and On-demand Operations (e.g. Corporate, etc...)

« Federal Aviation Administration CFR Part 25 — Airworthiness
Standards: Transport Category Airplanes
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« Sounds awesome! Where does the data
come from for Engineering and
Maintenance data customers use?
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i *
Flight Operations Data

(paper)

Electronic Flight Bag

Engineering Data Support

(Aperture Cards) MyBoeingFleet.com Data Solutions
REDARS\ J)/

Maintenance Data

(paper/microfilm) Boeing On-Line Data -
/ Maintenance
G Performance Toolbox

Portable Maintenance Aid
1980’s | 1990’s | 2000’s

v

paper

microfim WS> PDF / SGML / CGM/TIFF I XML / 2D/3D Images B> HTML5/SVG
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* Engineering Data

 LOPA (Layout of Passenger
Arrangements)
Standard Parts
Engineering Bill of Materials (EBOM)
Material and Process Specifications
Drawings & new Graphics formats (e.g.
3DPDF)
« Extrusions & Shapes
 Markers & Placards
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Engineering Data used by Airline Customers

[ Understand Overall Configuration of Parts

Find Part Number Based on lllustration

View Shape of Part

< Identify Interchangeability

View Part Dimensions & Tolerances

Identify Part Effectivity

Engineering Drawings/ 3DPDFs Bill of Material Part Information/Notes

Engineering BOM Find Used-On and Component Breakdown of Parts

\ Composite Ply-Layup Data
n Prlmary User Communities

W Engineering Maintenance Support
— Support Inspection and Repair of Damage
— Create Specification for Part Fabrication

W Project Engineers
— Write EO (Engineering Order) to Support Boeing-Generated Industry Service Bulletin
— Write EO to Support Airline-Solicited Service Bulletin
— Write EO to Support Internal Modification of Aircraft
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Maintenance Data used by Airline Customers

« Maintenance and Repair Documents
« Aircraft Maintenance Manual (AMM)
— Part 1 (System Description Section, SDS)
— Part 2 (AMM)
« Fault Isolation Manual (FIM)
« System Schematics Manual (SSM)
* Wiring Diagram Manual (WDM)
« Standard Wiring Practices Manual (SWPM)
* lllustrated Parts Catalog (IPC)
« Structural Repair Manual (SRM)
« Service Documents
« Service Bulletins (SB) and Service Letters (SL)
« Component Maintenance Manual (CMM)
« Structure of the Manuals
« Change Management
* Revision Cycles
« Temporary Revisions
* Customer Originated Change (COC)
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Aircraft Maintenance Manual

« AMM Part 1 - System Description Section (SDS)
Contains information on component location, system
operation, and Training Information Points for all systems and
equipment installed in the airplane.

- AMM Part 2 — Practices and Procedures
Contains information required to service, trouble shoot,
functionally check, and repair or replace all systems and
equipment installed in the family of airplanes normally
requiring such action on the line or in the maintenance hangar.
The Airplane Maintenance Manual (AMM) also contains
iInformation on inspection and maintenance of airplane
structure; however, information on repair of airplane structure
Is contained in the Structural Repair Manuals.
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Aircraft Maintenance Manual
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Tasks Training Materials
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AMM Part 2 — Practices and Procedures
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Fault Identification Manual

« What it is:

« The Fault Isolation Manual contains information necessary
to isolate and correct faults in systems and equipment
installed.

 What it’s for:
« Troubleshooting identified faults on the airplane

* Primary Fault Identification:

« EICAS Messages (the message that appears to the pilots
on the instrument panel)

* Observed Faults (those faults that are detected by means
other than BIT)

* Maintenance Messages (numeric code indicating a fault

from a BIT)
« Cabin Faults (faults that appear in the cabin specifically)
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FIM Example
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Wiring Diagram Manual (WDM)

« What it is:

« The Boeing Wiring Diagram Manual (WDM) is a collection of
diagrams, drawings, and Lists which define the wiring and
hookup of associated equipment installed on the listed Boeing
airplanes.

 What it’s for:
 Detailed troubleshooting and engineering research

« Example of when you would use a WDM: A mechanic
receives a fault report from the pilot and uses the FIM to
troubleshoot the fault. The fault isolation procedure leads the
mechanic to the conclusion that there is a problem with a
signal flow between two components. The mechanic needs to
check the signal between the two components.
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WDM Example
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Standard Wiring Practices Manual

Bookmarks
P

= ] Chapter 20 - Standard Wiring
Practices Manual

% &] Chapter 20 - Manual Front Matter
= &) Chapter 20 - Front Matter
X] 20-Effective Pages
] 20-contents
# &] 20-Cross Reference Index
@ ] section 20-00 - GENERAL DATA

@ ] section 20-02 - FIRE PROTECTION
ZONES AND ENVIRONMENTAL

AREAS

=¥ section 20-10 - WIRING
INSTALLATION
% K] subject 20-10-04 - CLEANING
OF WIRE HARNESSES
% & subject 20-10-06 -
INSPECTION OF WIRING
] subject 20-10-11 - WIRING
ASSEMBLY AND INSTALLATION
CONFIGURATION
# ] subject 20-10-12 - WIRE
HARNESS SUPPORTS
= ] subject 20-10-13 - REPAIR OF
ELECTRICAL WIRE AND CABLE
& contents

STANDARD WIRING PRACTICES
MANUAL

Chapter 20

This Gooument Nas BAR data wem £.0ort Contral Clasamossion Numders BOCN) of
L L]

OO o s SchAciody B COMSONed Sndor 50 Linand 5135es K gort ASmiultr s50n MogAstions | RAN) (15 CsM
TI0TT4 A 000t I0ons0 May DO reQared DoMore 1 3 uSad 4 AMIOMENE. DIDAXTON OF USe Dy 1regN
DOCAONA HOM SPOARE COFENSS Th COMrOlnr Of THS A8 NAS T INAVIGUN MESOASDISY 15 A3 Dy &8
SupOrt laws

BOENG PROPRIETARY. CONFDENTIAL ANDIOR TRADE SECRET
Copyrg™e 7 2004 The Boaing Comm Dany
Urpatiiahad Work - Al Mgnes Masarwed

BO0ing CAme o0y TGN N AON DAg0 Of THE GOCUMEE Oy 10 T a3 TNAT TN D00 COMRAN & CODYIgNtANS
SUONd mater. Boeing ais0 CASIM S ODYTIQNE IN TS GOCUMeNt 35 3 COMORAtON 3NEkr CORMCIVE work.

This dooument INGdos Droprtary Infomafion owned Dy The Bosing Company andior 0ne o mom ird
Darmas. Trasement of 1he SOOITA A0d The NArMaton & COMMAS IS QOvErnad Dy MOAa wm Boang For
mom InD Mmation, cortact The Bbaing Company. PO Box B0, Seaa Wastingion 9124

Booing. e Bosing Sonatare. e Boaing symbal 707, 717,727, T, 747, 75, W7, 777, B DG4, D6, D1,
MD 0, MD- 11, MD80, MO82. MDS0, and T raceMie.and ius Boaing Ivery am all Yademana ownad Dy
T™he Booing Company, 8% 70 MBI aman £ 18 AR I OANSCTON Wit NS JO0UMEYT VeSS Drovded N
wenng Oy Boeing

Orgna keue Date: Aug OV BB

BOEING is a trademark of Boeing Management Company

Copyright © 2017 Boeing. All rights reserved.

Copyright © 2017 Northrop Grumman Corporation. All rights reserved.
GPDIS_2017.ppt | 22

8 f NS EROP ERABILITY 0
S TR 2017

& ELYSIUM [ parke: 000

i ELYSIUM —Darker] wonrHmoP crumAN

@aaflma

T Grummean: L woerme



Empowering Airline Customers through Support Data

Global Product Data Interoperability Summit | 2017

lllustrated Parts Catalog
HEL 29 =k ) § @®[om-| Fa- G [0 -
B Bookmarks
h *

2] 32-21, NOSE LANDING GEAR
= V] B2-21-00-014, LANDING GEAR I
-NOSE (NOSE LANDING GEAR |
OhLYY |
# A 32-21-00-018, LANDING GEAR
INSTL-MNOSE II:IHI'I:I‘SE LAMDING GEAR
ONLY)
# 1] 32-21-01-024, BUILDUP ASSY AND
WIRE BLNDLE INSTL-MLG {M:EE
LANDIMG GEAR, AND DOORS DI"I_‘I"}

# 1] 32-21-01-028, BUILDUP ASSY AND
WIRE BUMDLE INSTL-MLG (NOSE
LANDING GEAR ONLY)

% K] 32-21-02-01, STRUT ASSY-NLG
DRAG

FAETS CATALDN. [RLAMTIRAWCE)

# 8] 32-21-02-018, STRUT ASSY-MLG
DRAG

® 8] 30-21-02-02, COMPONENT
ASSY-NLG
il II_I F2-21-02-028, COMPONENT L (L 10

prcwivyA e 32-21-00-01A

# ] 32-21-02-02C, COMPONENT
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Systems Schematic Manual

 What it’s for:

« The System Schematic Manual (SSM) is a collection of
diagrams which define the airplane systems. The System
Schematic Manual (SSM) was prepared to serve as a source
of information to assist in understanding system function and
to facilitate fault isolation to the Line Replaceable Unit (LRU)
level.

« Example of when to use an SSM: A mechanic needs to find
out which circuit breaker provides power to a particular
component, and does not need to see information at the level
of detail provided in a wiring diagram.
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Systems Schematic Manual Examples

LE Bookmarks
a®

=& Chapter 23 -
COMMUNICATIONS

y'_J 23-Effective Pages
K] 23-Contents

X} 23-alphabetical
Index
# & section 23-10
SPEECH
COMMUNICATION
S
=] section 23-11
HIGH FREQUENCY
HF)
COMMUNICATION
SYSTEM
= Subject
23-11-11 HF
COMMUNICATI
ON LEFT

* 231111,
Page 101,
b
COMMUNICA
TION LEFT
=] subject
23-11-21 HF
COMMUNICATI
ON RIGHT

SYSTEM SCHEMATIC MANUAL

-
Y <
Page W1
May s
Faww s
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Structures Repair Manual

 What it’s for:

« This Structural Repair Manual gives general data and special
instructions for the repair of the airplane structure. This
manual gives general airplane data, usual procedures, and
repair materials. This manual also includes material
identification, allowable damage, and repair data for the
airplane structure. Procedures usually done together with the
structural repair (such as an airplane symmetry check or
support of the airplane in the jigged position) are also given.

« Example of when to use an SRM: A catering truck crashes
into the forward leading edge of the wing of an airplane,
leaving a 6” gouge that is 74" deep. The mechanic needs to
determine whether or not the damage is within allowable limits
to fly the airplane, or if a repair must be made.
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Structures Repair Manual Example

|_E Bookmarks
aA >

=[] Chapter 51 - STRUCTURES -
GENERAL

El S1-Effective Pages
K] s1-contents

@ X] section 51-00 -
STRUCTURES - GENERAL

=& section 51-10 -
AERODYNAMIC
SMOOTHNESS,
INSPECTION AND REMOVAL
OF DAMAGE, AND RYSM

# & subject 51-10-01 -
AERODYNAMIC
SMOOTHNESS

=¥ subject 51-10-02 -
INSPECTION AND
REMOVAL OF DAMAGE

Y Cetoco-

and
moval of Damage

# ] subject 51-10-03 -
REDUCED VERTICAL
SEPARATION MINIMUM
(RVSM) OPERATION

® X subject 51-10-04 -
GENERAL - ANALYSIS
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Service Bulletins and Service Letters

* What they’re for:

« Service Bulletins provide operators with FAA approved
instructions for modification or inspection of in-service
airplanes and Boeing-built components.

« Service Letters provide operators with a variety of technical
information for delivered airplanes.

« Example of Service Bulletin: Boeing provides instructions to
modify the video surveillance system from the Electronic Flight
Bag to display on the flight deck.

« Example of Service Letter: Boeing informs customers of a
change to the hardware of the Cabin Control Panel along with
interchangeability information.
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Service Bulletin Example

Commercial
Airplanes

Service Bulletin

Number: 777-23-0283 Summary
Original Issue: March 17, 2009

Revision 1: May 13, 2009

ATA System: 2375 3161

SUBJECT: COMMUNICATIONS - Audio and Video Monitoring - Change of Flight Deck Entry Door

Video Surveillance System (FDEVSS) Interface from Electronic Flight Bag (EFB) to
Flight Deck Multi Function Display (MFD)

CONCURRENT REQUIREMENTS

None.

BACKGROUND

This service bulletin and a kit of parts were prepared to give instructions to change the Flight Deck Entry Door
Video Surveillance System (FDEVSS) with video display on Electronic Flight Bag (EFB) to the Flight Deck Multi
Function Display (MFD).

This change was requested by the operator.

ACTION (MC 2370MK7080)

In the Flight Compartment, do these changes:
— Group 1-10 airplanes:

On the Pilot’'s Main Instrument Panel, route and change wire bundle W1004.

On the M31038 Engine Indication and Crew Alerting System (EICAS) Display Select Panel, route and
change wire bundle W1008.

On the P3 Forward Panel, change wire bundle W1002.

On the AF0202 disconnect bracket, change wire bundle W1052.

From AE0232 disconnect bracket to AF0202 disconnect bracket, route and change wire bundle
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Service Letter Example

Commercial
Aviation

SERVICE LETTER

Services

SUBJECT:

MODEL:

REFERENCES:

SUMMARY:

on 777 auplanes

BACKGROUND:

APPLICABILITY:

ATA: 2339-00
12 September 2008

CABIN CONTROL PANEL (CCP) INTERCHANGEABILITY AND
INTERMIXABILITY

777 Senes
All 777 auplanes with CCP P/N 285W0863 nstalled

a) Aurplane Service Bulletin 777-23-0178

b) BAE Systems Component Service Bulletin 285W0863-23-01
¢) BAE Systems Component Service Bulletin 285W0863-23-02
d) BAE Systems Component Service Bulletin 285W0863-23-03
¢) BAE Systems Component Service Bulletin 285W0863-23-04
f) BAE Systems Component Service Bulletin 285W0863-23-05

This service letter mforms operators of the changes made to the hardware of the Cabin Control
Panel (CCP). This service letter also provides operators with interchangeability and
mtermixability information of all CCP and backlight sub-assembly delivered as of 31 July 2007

The CCP hardware was changed to address the nuisance power cycles condition. msulator
material comphance with FAA flammability requirements, and LCD obsolescence
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Component Maintenance Manuals

« What it’s for: Information required to check, repair, adjust,
and test units or assemblies, normally performed away from
the airplane because of the need for special equipment, are
contained in the Boeing Component Maintenance Manual or
vendors’ component maintenance manual(s).

 Example of when to use a CMM: A mechanic removes a
component that reports a failure. Further troubleshooting of
the component is required to correct the fault.
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Component Maintenance Manuals Example

B | Bookmarks
]

- Universal Passenger Control Unit
El COVER PaGE (UPCU)
[¥] HIGHLIGHTS
[E] TrTLE PAGE
[E] RECORD OF REVISIONS

El RECORD OF TEMPORARY
REVISIONS

[E] SERVICE BULLETIN LIST
E| LIST OF EFFECTIVE PAGES component maintenance manual
[E] TABLE OF CONTENTS

[ mTRODUCTION 23-.00-54
[E] DESCRIPTION AND OPERATION

[E] TESTING AND FAULT ISOLATION COMPONENT MAINTENANCE
[¥] oisasseveLY FaT W0, 4917348
B cLeaninG

[E] check E ‘._, 21-20-03, RECIRCLLATION FaN

MANLAL

[E] repaIr INLET PLENUM ASSEMELY
] assemeLy # 1] FRONT MATTER
=
[E] FITS AND CLEARANCES 1 Ll 1, DESCRIPTION AMD
[E] SPECIAL TOOLS, FIXTURES, AND 3 OFERATICH
EQUIPMENT ] 101, oisasseveyy Paretns mt sty ail
Bocal, &nd prawiRBLES
[¥] ILLUSTRATED PARTS LIST E] 200, cLearamG
' ['] oy, oE .
i Ahaslws, 8 Egrlp BN-2a8 Techoon Eyeiess (se.
& 4Di, REPAIR with SRC-10 catsipsl
|1_i 01, ASSEMBELY brasy. paime Commsre |81ty svallasle

centalaer, glam

] s01, FITS AND CLEARANCES
E] 700, TESTING
E] o0, sSTORAGE

Cup. polysiiyiens costed paper  Comsarclally swsilsbls
Eunyl aloskal S-E-TEE

melier, bamd rubber

Commarelally ww

BSTRUCTIONS Scrapar, scomstalily Commercially available
Il_i 1101., NLUSTRATED PARTS E :nl_-.:om ‘”f‘::i.l:::-“ Gansral EXeguAle €.
LIST

o N Bow Ssraing Sorp.
{ainarh

gl
Cmnre Lally availasle
BIL-T-153

Eabad Briohioresthass

Wipsrs, cottoa, limgefres e | ally available
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Buge 4L
e 18002
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« Specifications for Maintenance Manuals

« ATA — Air Transport Association (ISpec 2200)
« Specification for the creation and development of
technical manuals for aerospace

« S1000D - Specification 1000D
 Specification for the creation of all technical manuals —
not limited only to aerospace
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Decoder Ring for Maintenance Manuals

Emergency Locator Transmitter Antenna Installation

(ATA Ispec 2200)
23 -24-02-400 - 801

CH SEC SUB PB TASK

(S1000D)
DMC-B787-A-23-24-02-00A-720A-A

DATA MODULE CH SEC SUB INFORMATION CODE CODE

Copyright © 2017 Northrop Grumman Corporation. All rights reserved.
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ATA Specification

ATA Structure

AMM Description & Operation Pageblock

1-99 Description and Operation

AMM Fault Isolation Pageblock

101-199 Troubleshooting

AMM Maintenance Procedures Pageblocks

201-299 Maintenance Practices

301-399 Servicing

401-499 Removal/Installation

501-599 Adjustment/Test

601-699 Inspection/Check

701-799 Cleaning/Painting

801-899 Approved Repairs

WDM

Ch-Sec-Subj arrangement in separate manual

SSM

Ch-Sec-Subj arrangement in separate manual

IPC

Ch-Sec-Unit-Figure arrangement in separate manual

S1000D Specification

Description & Operation

000 Function, data for plans and description

100 Operation

Fault Isolation

400 Fault reports and isolation procedures

Maintenance Procedures

200 Servicing

300 Examinations, tests, and checks

500 Disconnect, remove and disassemble procedures

600 Repairs and locally make procedures and data

700 Assemble, install and connect procedures

800 Storage procedures and data

Wiring

000 Function, data for plans and description

Schematics

000 Function, data for plans and description

Parts

900 Miscellaneous - IPD

Engineering Data

900 Miscellaneous — Service Bulletins
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« Traditional maintenance manuals are revised and
published per schedule. Some have quarterly revisions,

others have semi-annual revisions, and others have ad-
hoc revisions.

v” l(;,\ll_gr)gpél_oppné)RD%%'l; PA_T@ BOEING is a trademark of Boeing Management Company
’ w S UMMIT 1 7 Copyright © 2017 Boeing. All rights reserved.
z;)_ ELYSIUM m NORTHROP GRUMMAN @»ﬂaflﬂﬂ Copyright © 2017 Northrop Grumman Corporation. All rights reserved.
ik GPDIS_2017.ppt | 36
i ELYSIUM sk R oo aruseen. (L waeme



Empowering Airline Customers through Support Data

Global Product Data Interoperability Summit | 2017

Temporary Revisions

* What they’re for:
« To provide changed data to airlines that can not wait until the
next published revision to the manual

 Example of a TR: a correction to a torque value for the
installation of a component is discovered.

« Example that would not result in a TR: a simple clerical
error that does not result in any compromise to safety or
standard maintenance practices.
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Temporary Revision Example

TR 28-1044

Page 1of §
AIRCRAFT MAINTENANCE MANUAL

20 Aircraft Maintenance Manual - Par... _'. || ,b—(| B B—
TEMPORARY REVISION 28-1044
Chapter 28 s "
TEMPORARY REVISION 281044 EDMRWEDDQ This temporary revison apphes only 1o document DASIWI01-AAL. Feoe the printed manual. fie this
TEMPORARY FEVISION 25-1041 20T ay2009 temporary revaion adjacert to the pages aected
TEMPORARY FEVISION 25-1042 200 ay2003 Forthe i ssglermant. fle 13 egorany revicn n sequence by ATA nube. Mk he mroin

TEMPORARY EEVISION 2281043 200 ay2009
TEMPORARY EEVISION 381045 200 ay2009
TEMPORARY EEVISION 381046 290 ay2009 Revison reason: Added arworthiness limtation data.

This temporary revision fumshes an advance copy of the endlosed pages which W;gﬂpr;vﬂuﬂy

1SSUSd PaRES. The informaccn on Tese pages is vald s of the creaton date and tme at
of this page. Use these pages untl $his temporary revision is moorporated, superseded., or rescinded.

This temporary revison wil be incorporated in the revision dated Sep 052000

A2 the end of tis TR there is 3 TR Status Report for documert DEIIWI01-AAL

REVISED UST OF EFFECTIVE PAGES FOR THIS DOCUMENT

PAGE DATR
-1 a0 0Ro00
<2 Jan 08200
] May 202008
a4 sy 252009
] May 202008
L s M3y 23390
ar May 262009

“ INDICATES PAGE NCLUODED N THS TEMPORARY REVISON

EFFECTVITY
Imu; l""’"' oar 28'11'05
2000081 19391 LTS Page COVER-1
DEWITAAL May 202009
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Customer Maintenance Manual Changes

* Customer Originated Change (COC)
* Publication Change Request (PCR)
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Customer Originated Changes (COC)

 What they are:
« Changes or additions to Boeing data as requested by the
customer. These changes are provided for a fee.

« Example of a COC: A customer purchases and installs a new
In Flight Entertainment System that replaces the system that
Boeing had installed. The airline wishes to keep all
maintenance data for this new system together with existing
Boeing maintenance data, and submits the data to Boeing for
inclusion into the maintenance manual.
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Publication Change Request

 What it is:

« Corrections to Boeing provided data. Customers can send in

a PCR if an error in the data is identified and Boeing will fix it
free of charge.
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Global Product Data Interoperability Summit | 2017

« Methods for Accessing Maintenance Data
1) On-Line Application
2) Data Download (SGML/Bulk)
3) Offline or Mobile

\ f Data Download (SGML/Bulk) \ 4
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On-Line Offline or Mobile

Support Data Support Data Airline Maintenance
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Questions ?
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