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Chapter 2

2.0 Terms of Reference

2.1 As defined by FAA in January 1999

The Terms of Reference for the Aging Transport Systems Agwvi
were defined in January 1999. These identified five specHieds
given to four sub-committees (working groups) for d

ATSRAC)
absequently

The following text records the original Termg€

SPECIFIC TASK 3, IMPROVEMENORMAI ANCE CRITERIA
Maintenance procedyre @ the air transport industyy

proactively address al systems. While 1§
committee will defj i
to define

procedures, inspection procedures,
of systems during maintenance, and

at aging systems issues are adequately
5) n applied to a specific airplane type, should lead to
el specific maintenance program which adequately
addresses aging systems isSués. There are five subtasks to this effort.

3.1) Review and Revise Maintenance Steering Group (MSG) -3 Processes :

Revise Maintenance Steering Group (MSG)-3 processes to address catastrophic events
associated with wire failures as MSG-3 review items. The revised processes should result in
identification of wire and system failures which are catastrophic or reduce the ability of the
crew to cope with adverse operating conditions; or which can induce these effects on other
systems with which they are associated, either physically or functionally; and identification of
maintenance tasks, inspection thresholds, and inspection intervals for failures with
catastrophic consequences. Failures of components which could negatively affect HIRF,
lightning protection, and electromagnetic compatibility features should be addressed. The

"~ MSG-3 process is to be updated by July 2000, with maintenance programs updated as
necessary by October 2000.

3.2) Define Improved Inspection Criteria :

Define improved inspection criteria for wiring, connectors, and associated components using
ATA best practices; i.e. ATA Specification 117, Wiring Maintenance Practice Guidelines,



pertinent manufacturer’s service data, and DOD/NASA “lessons learned” pertaining to
airplane maintenance practice. Wire in conduits or the interior of large wire bundies is not
inspectable under the current “general visual inspection” definition. Further there are many
areas in the airplane where it is difficult to see and fully inspect even the surface of wire
bundles. Evaluate the current definition of “general visual inspection” and determine if it is
still appropriate to wire and wire systems. An expected result of this review would be the
incorporation of inspections, improved maintenance practices, revised defiffitions, or other
actions to detect potentially catastrophic electric fauits. Include inspectign
components whose failure might negatively affect HIRF, lightning profecti
electromagnetic compatibility features. The inspections, impgeve
revised definitions, guidance or other actions to detect i ﬂgc

Establish improved maintenance
.connectors with meta i

A¢.céptance Criteria for C@msion 0 vstems Components :
Define acceptance criterjd light control actuators, associated linkages, and
A exTst in maintenance documents. Define limits for
QN i d on manufacturer’s service data, service history, and

criteria and on the means of incorporating these criteria into maintenance programs.
Recommendations are to be provided by January 2000 and should be incorporated in the
work of Task 5.

3.5) Present maintenance practices often do not relate the results of maintenance activities
on components removed and replaced during line maintenance to the original service
problem. Propose a process to assure that components removed during maintenance are
examined for safety implications of the observed failures and the results are tracked back to
the original service problem. This task is to be completed by July.2000.

2.2 As agreed by ATSRAC in April 2000

Following the formation of the Task 3 SC in Sep 1999, the team members analyzed the
Terms of Reference and agreed on the best approach to satistying the various issues
raised. )



This review led to some debate on the exact interpretation of certain aspects and, in a few
cases, the validity of some issues under the ‘aging systems’ activity. Proposals were
subsequently presented to the main ATSRAC committee by the Task 3 SC Chairman in the
Jan 2000 meeting that identified modified objectives which were thought to address the
areas of concern in a practicable way.

These proposals were fully discussed during both the Jan 00 and Apr 00 gs and, after

some modifications, were agreed. The following records the modifie

giext:
(to be written) | “

(the following text will be included)

For the purposes of this report, and uniess sp

indicate the installation of wirespconyfectsrs, clafipys, contacts, tie wr.
c%a systém components, ¢

wiring does not refer to individua
protective devices. %%)
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Chapter 3

3.0 Work Plan

(to be written - text will include the following)

Task 3 Sub-Committee (Task 3 SC) members: ;
Tony Harbottle Airbus Industrie (chairma
Norm Hennigs Boeing

Gil Palafox Boeing (from Sep 2000

Frank Jaehn Airbus Industrie

Martin Knegt Fokker Sgrvices<{represepting AECMA) .
Ric Anderson ATA

Randy Boren -

Tim Herndon 3

Martin Cheshire

& Aflantic{from Mar 2000)
Fred S Y
Tony\H g AA (representing J
Henry\D Transport Canada :

Armin Bxuhipg Electromec

Dave Alle SAE

Product 1: @

Based on tasks 3.1 & 3.2} lpp & logic process that can be applied to both new aircraft

and in-service aircraft to ensure’that appropriate attention is paid to age related deterioration
of wiring/ wiring installations. This product will reflect the revised GV1 definition.

Product 2:

Based on task 3.3. Develop recommendations to be followed in order to minimize the
potential deterioration of wiring installations from the effects of contamination and accidental
damage.

Product 3: :

Based on task 3.4 (modified as agreed by ATSRAC on Jan 19™). Develop guidelines to
permit appropriate attention to be given to flight control dual load path design during
development of ‘instructions for continued airworthiness’. Propose methodology that may be
applied retrospectively to such features on in-service models.

Product 4:

Develop generalized recommendations to increase awareness of maintenance quality
issues. This is aimed at highlighting the need for a corporate culture that places adequate
attention on house keeping activities. This product will also provide guidance on the type of
discrepancies that are expected to be addressed during general visual inspections.

The recommendations will address all systems.



Chapter 4

4.0 Sources of Data

to be written — this section will also include details of @
FAA AC

ATA

NTSB

ASTF/ATSRAC Task 1 @

. Non-Intrusive Inspections
Intrusive Inspections .

QI

10



Chapter 5

Enhancement of Inspection criteria

yic process. Accordingly,
gt should be consigleqt

enance programs
, interpretation and

8, been d ahvarious revisions of MSG-3 in order
s to minimize differing standards between

agRla, the concept of Internal/External Surveillance
ﬁcz

Inspections and the Wal
definitions of the inspec

NG yas deleted in MSG-3 Rev 1, thus simplifying the
be selected.

lead to undesirable failure conditions has identified that further clarification is necessary if a
significant improvement is to be realized in this area.

Over the years, the application of these inspection levels has not been consistent. This
concerns those developing maintenance programs as well as those performing inspections
in the field. When this variation is added to the interpretations of other levels of inspection
used in pre MSG-3 programs it becomes evident that the starting point in establishing
uniform training of analysts and inspectors must first be to agree to a common interpretation
of the inspection levels.

Since the determination of the necessary inspections starts with the development of the
initial maintenance program, the Task 3 SC concluded that the ATA, through its MSG-3 WG,
should address this issue.

MSG-3 Revision 2 gives the possibility to select three levels of inspection — General Visual
Inspection, Detailed Inspection and Special Detailed Inspection. Further to a request from
ATSRAC Task 3 SC, the definitions of these have been reviewed by ATA and agreement
has been reached on changes that will be incorporated in MSG-3 Revision 2001 targeted for
April 2001. :

11



The following text (in bold) is that which is expected to be included in the revised MSG-3
document. :

GENERAL VISUAL INSPECTION:

touching distance unless otherwise specified. A mirror ipd
visual access to all surfaces in the inspection area. This
under normally available lighting conditions sugh\g

Stands, ladders or platforms may be reqy
checked.

Of the three levels of inspectio
attention from the MSG-3 WG.

significant irfluence on whether or
guidance, some GVls arebeing pedsry

i grid effective. In line with assumptions already taken by
most OEM’s, it was agrezg%t G\is<hould be performed from within at least touching
distance unless otherwise\spacifled. Thus a GVI of a fin will generally require access stands
but, in order to identify fin dafage due to birdstrike/FOD etc, it remains valid to refer to the ‘
routine walk around check as a GVI, this being specified as being performed from the
ground.

Another concern related to the use of mirrors in performing a GVI. It is evident that if mirrors
are not used some significant deterioration may not be evident and thus a more intensive '
level of inspection would need to be called up in order to detect such degradation. It was
concluded that those defining the level of inspection necessary shall assume that the person
performing the inspection has a mirror available and will use it (as far as is practicable
without item dislocation) in order to determine the absence of obvious deterioration on the
rear surfaces of components. The mitror is not to increase the intensity of the inspection but
purely to ensure that all surfaces are examined for obvious signs of deterioration. It was
highlighted that without such a revision to the definition a higher level of inspection would be
required for the majority of zones thus rendering the GVI of questionable effectiveness.

DETAILED INSPECTION:
An intensive examination of a specific item, installation or assembly to detect

damage, failure or irregularity. Available lighting is normally supplemented with a
direct source of good lighting at an intensity deemed appropriate. Inspection aids

12



such as mirrors, magnifying lenses etc may be necessary. Surface cleaning and
elaborate access procedures may be required.

This level of inspection is often abbreviated to ‘DVI’ although the title intentionally does not
include the word Visual. The ATA MSG-3 agreed that the word ‘visual’ (previously written
after ‘intensive’) might suggest that a Detailed Inspection is restricted to an examination
using only eyesight. It was argued that this is an unnecessary limitation si e scope of
such an inspection will always need to be explained in jobcard / workeayd & |

could also include the use of other sensory faculties. In particular, it
Detailed Inspection could include tactile assessment in whicf-4
checked for tightness/security. This is of significance whem~ig¢

terminal connectors, etc.

Though the term Detailed Visual Inspection
eyesight it should be recognized that this ma

in the source documents used to estdblish an ‘ppera
thus recommends that the abb o@) Y
‘ N:

10

t ssembly to detect

{kely to make extensive use of
ection Technique d/oMequy . Intricate cleaning and

substantjalaccess or disassembl| cedurerhay be required.

The ATA MSG-3 WG co z@a tifAe as no need to amend this definition.

ATSRAC Task 3 SC worked With the ATA MSG-3 WG throughout the development period
and fully endorse their conclusion. These definitions have been used in the determination of
enhancements to the maintenance criteria that, once incorporated, will lead to a more
consistent approach to the performance of General Visual Inspections.

It is Industry practice to develop a separate inspection program that is complementary to the
Structures Program and the Systems & Power Plant Program. According to MSG-3
guidelines, this program is referred to as the Zonal Inspection Program (ZIP) and it consists
of General Visual Inspections of the majority of the airplane. Note: The practice on ‘pre
MSG-3 airplanes’ was not always the same and this leads Task 3 SC to recommend that the
starting point for the ‘Enhanced ZIP’ must be a well defined Zonal Inspection Program. This
is likely to lead to more work being required on the programs of some older aircraft types.

The inspections called for in the Zonal Inspection Program are identified by reference to the
zone (usually a number or alphanumeric designation). The extent of the task is determined
by the access requirements. ie what doors, access panels and/or equipment must be
removed or displaced. The repeat interval is determined from consideration of several
factors that might influence the probability of deterioration. However, in the ZIP task
description, no mention is made of any particular item or feature. It is assumed that all
systems and structural features evident with the quoted access will be subjected to the
same level of inspection. Experience with pre MSG-3 programs suggests that mentioning

13



that particular attention should be given to specified items leads to ‘tunnel vision’ on the part
of the person performing the inspection with a consequent risk that inadequate attention
may be paid to features not specified.

It is possible for a General Visual Inspection to exist as a stand-alone task in either the
Systems & Power Plant or Structures Program. In such cases, the task description can
clearly identify any need to focus on a specific feature. In practice, most G entified as
applicable and effective from application of MSG-3 logic are considers¢ covered

notice and address. Though it may be realistiCa
guidance to their inspectors it is evident that
of the world, a significant enhancement of th

\

target, text has been generatec
material and in the in ry 5§
proposed in Chapter repo

SN

14



Chapter 6

6.0 Maintenance Program enhancement

6.1 Scope

Task 3 SC committed to working with facts generated by specialists
operation and maintenance of commercial airplanes. Considg
that had been identified in military/government areas of aviaflg
across to the civil sector could not be ruled out.

e design,
A to issues

r study shall be applicable to all CFR Part 25
D urveyed by the ASTF have been selected in
eir ability to provide inputs on enhancements that are
ivity, Task 3 is not specific to aircraft type.

Though the ATSRAC activity is driven by the need to assess age related deterioration of
systems installations, the findings from Task 1 activity confirm that there is little evidence
that pure aging phenomena is causing deterioration that might lead to an airworthiness
concern. However, aging due to time in service and the consequent increased probability
that mechanical damage, improper repairs and inadequate maintenance may have occurred
is evident. Taking these contributors as the cause of deterioration, Task 3 SC agreed that
since they could occur at any age there is no justification for identifying high initial intervals
followed by more frequent repeat inspections. Thus, in practice, the aging influence is not
directly addressed within the scope of Task 3 SC activity.

The initial focus of the ATSRAC activity was on wiring with the determination of any need to
enhance the maintenance of other systems to be defined later. Following extensive
discussion, the ATSRAC committee concluded that there is, today, no evidence to suggest
that deterioration of other systems might lead to a direct airworthiness condition in the same
way as had been concluded for electrical wiring. As a result, the Task 3 SC enhanced logic
methodology addresses only the wiring issues.
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6.2 Current MSG-3 Zonal Analysis Procedures

The existing MSG-3 guidelines Section 2.5 identify the need for a Zonal Inspection Program
(ZIP) and provide an outline procedure. This procedure leads to the identification of general
visual inspections of the majority of the zones of the airplane. The extent of the inspection is
determined by the access requirement and the interval is defined according to susceptibility
to damage, the amount of activity in the zone and previous experience wit Jar systems,
powerplants and structures.

Lgyes

system installations may nbtbge

dition of the installations,
ect syStem components, receive

There is concern that in ceftajn 3 may be inadequate to confirm the continuous
airworthiness characteri stallation. In addition, the application of the GVls may
not be performed in a consisténymanner and thus improvements need to be identified to
ensure that these inspectionsare effective.

6.4 Enhancement of scheduled maintenance programs

The objective of Task 3 SC was to identify a logical means that could be applied to in-
service aircraft and new designs to ensure that adequate consideration is given to potential
deterioration of system installations. The target was to develop a common process for old
and new designs though it was recognized that some variation may ultimately be necessary
in view of the variance in availability of design data.

Today, reliance is placed on the Zonal Inspection Program to address deterioration of the
components that constitute system installations. Task 3 SC have reviewed the current ZIP
philosophy with the objective to:

()] identify its limitations and
(ii) to propose improvements that could lead to a more consistent application of
the GVI requirements,

The following text addresses (i). The improvements associated with (ii) are described in
Chapters 5 and 7 of this report.
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Task 3 SC recognized that the starting point for any enhancement must be the MSG-3 logic
process that has been used to develop scheduled maintenance requirements since 1980.
However, this logic could not have been used in the creation of the original maintenance
programs for the older airplane types. As a result, since the focus of ATSRAC is on these
older airplanes, before the proposed enhancements are developed, there is a need to have

concerns and thus provide the necessary e
program was considered.

After much discussion it was conclugédtat a
Zonal Inspection PrograZ offer \rou

6.5 Enhanced-Zana sis Procedure
Thee < -: Hosed to the Zonal

ions of a GVI performed

a r are introduced in order to
alZ Inspection Program. The aim was

to crea yicel process whereby naly detetmine whether a zonal GVl is

adequate orwhether either a standa r a Detailed Inspection is justified. In

sayQepnsd tify a dedicated task that would lead to the

i Ustible material.

Task 3 SC developed a lo'cSi gram for the existing MSG-3 Zonal Analysis (not previously
available) and then through aSeries of iterations, modified this to address the need to be
able to identify tasks other than zonal GVis.

Throughout the exercise, Task 3 SC were aware that the final result must be practicable and
must lead to the necessary reinforcement of maintenance programs. This would not be
achieved by declaring a need to perform, for example, Detailed Inspections in all zones or to
introduce dedicated tasks to inspect all wiring. The focus of the team’s efforts was thus
directed at identifying as simple a logic as possible that would lead to the addition of new
tasks only where they are justified. '

The logic diagram developed was concluded to be suitable for OEMs to use to determine
the need for enhancements to the maintenance programs of the in-service airplane types. It
was however considered unnecessarily complex for introduction into the MSG-3 guidelines
document. That document is written in such a way as to permit alternative means to reach
the objective. It is the OEM’s Policy and Procedure Handbooks that details the precise
means that will be used to achieve those objectives. As a result, this Chapter provides:

6.5.1 Application to in-service airplanes (to be written later)
6.5.2 Application to future designs (to be written later)
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The purpose of the Enhanced Zonal Analysis Procedure is to identify tasks:

o To detect damage of structure and systems for those components and system
installations for which no specific task has been created ’

e To detect damage to components and structure (including MSI and caused by
failure of other installations in the zone.

e To detect deterioration due to influence of environmental.cong
surrounding systems

e Todetect damage on wiring

e To combine transferred items coming from
Program.

task that reduces the likelihood of co
within the whole zone and inspg&ios

\ edure consists of:
itional MSG-3 Ioz'::) %}

The Enhanced Zonal
- - 3 ’

- part addressing wiring co of

- Definition of task.reé the likekhood of combustible materials

An applicable rating system has to be developed to allow the definition of the inspection
level for installed wiring and also a rating system for the definition of a task interval .The
interval could be expressed either in letter checks, calendar time or Flight hours

18



Enhanced Zonal Analysis Procedure

Yes ]

Prepare A/C Zoning
including boundaries

v

List details of Zone e.g.:
sAccess

*Installed equipment
*Wire bundle installation
*Possible combustible
materials in zone

9

Pay

(=

NS

v

[ Zone contains ‘prny/s@t\ug",

(R
Zone cé@tﬁsj\vﬁﬂg&? I—°—>

NOMN

Zonal task e No

necessary ? gk

x

3
(&
Combustibl & ‘%\'\‘

materials iﬁ@
NN

(

vor~\
=5

Define Interval and
access requirements

1 ﬁ? ar} appficable
and effeglive task to No
sign tly reduce the
likelihood of the
accumulation of
combustible materials ? v
Yes Consider candidates
i from System & Power plant
Continue analysis and
Structure Programs
Define Task and interval DET
GVl
h 4
Yes -
Task consolidation ? ]
No
Y
DET wiring Consolidated ] 4
inspection task GVI task GVI wiring Zonal task
inspection task

List of scheduled maintenance tasks e.g. MRBR
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Wiring Inspection task

H @

£ - Potential effects (criticality)
i g - inspection area size

H - Density

Inspection Level verification

N

Is a GV]applicable and
effective within the whole

Yes
C O\
zonp? \ S
T .
is a combination of: Yes = \
DET for dedicated areas xg&zb %n

and
GVI torthe whols zone

~~
applicable and efipgtive ? %
[\

DET of the whiyle"2gne
applicable oife \v>\/

Y

Y

- AccidentalDamage
- Environment

Diagram to provide details of box ‘Wiring Inspection task determination’



A) BOX: “Preparation of A/C zoning including boundaries”

The system adopted is based on Specification ATA 100, Chapter 1-6-0 and essentially
complies with the rules of this system, varied only to accommodate particular design
constructional differences.

The system consists of Major Zones, Major Sub Zones and Zones.

The zones, wherever possible, shall be defined by actual physi¢a
wing spars, major bulkheads, cabin floor, control surface bou ies

B) BOX: “ List of Details of zone”
stallations, significa

, combustible

(*) the analyst sho
feeder cables, low %

ustdined in the event of an ignition
e possible presence of fuel vapors,

C) BOX: “Zone Contg cture ?”

This question serves as a means to eliminate those areas that do not contain any systems
installations. Such zones may be covered by the Structures Program and need no Zonal
Analysis.

D) BOX: “Zonal Task necessary ?”
The response to this question depends on OEM philosophy. A Zonal Inspection may be
identified or a decision may be made that the GVI of the zone is covered by the Structures
Program.
E) BOX: “Zone Contains wiring ?”
This question serves as a means to eliminate from the enhanced zonal analysis

procedure those areas that do not contain any wiring. Such zones are analyzed
using the standard zonal analysis procedure
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F) BOX: “Combustible materials in the zone ?”

This question requires an evaluation of whether the zone might contain combustible
material that could cause a fire to be sustained in the event of an ignition source arising in
adjacent wiring. Examples include the possible presence of fuel vapors, dustlint
accumulation, contaminated insulation biankets.

2\

Note: Today there is no justification to identify uncontamina
combustible.

insulation as

G) BOX: “ Is there an applicable and effe
likelihood of accumuiation of combusti

Though restoration
to identify discard t

an effedtive interval. It shall be included as a
erplant ppeogram. Within MRB Reports, this may be
£ ffect Category quoted.

dedicatedtask in the Syste
introduced under ATA i

1) BOX: “Wiring inspet ask determination”

This box contains 3 sub steps
(1) Inspection level definition

A rating system is used to define the most applicable Inspection level. The
exact format of this will be determined by the analyst. The Inspection level
characteristics to be included in the rating table are:

- Potential effects of fire on adjacent wiring & systems
- Inspection area size
- Density of installed equipment within the zone

Credit may be taken for the effectiveness of any task selected to minimize the
accumulation of combustible material in the zone.

The intention is to conclude that in a zone that both contains wiring and has

potential for accumulation of combustible materials a detailed inspection of the
wiring may be justified:
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- the greater the critically of a localized fire,
- the larger the inspection area and
- the higher the density of the equipment in the zone. .

The analyst shall assess the potential effect of a localized fire on adjacent
wiring and systems. The rating applied depends on the potential for loss of

The analyst does not need to assess the function co
has the deterioration (the effect on system operatio
standard MSG-3 application).

ested it is, the more

It is argued that the smaller the zong-g _
by General Visual

focus and avo

@R X&
i i r a Detailed Inspection or a
\Y, it

4l Visual Inspection of himr’a zone. However, there may be

justification that withi same me wiring may be more vulnerable
than others and th hefe needsAo be a discussion on whether the same
Inspection keve] i ropNate for all wiring in the zone.

The veriﬁa
Level for wirpd’i

- General Visual Inspection of all wiring within the whole zone, or

to determine an applicable and effective Inspection
he zone. This can be

- A combination of a Detailed Inspection for dedicated areas within the
zone and a General Visual Inspection for other wiring in zone. In this
case an applicable task combination should be selected.

- A Detailed Inspection level of wiring in the whole zone

(3) Definition of interval

The definition of an effective Interval will be carried out using a rating system.
The characteristics for wiring to be rated should include:

- Possibility of Accidental Damage
- Environment

The rating tables shall be designed to define increasing inspection frequency

with increasing risk of accidental damage and increasing severity of the local
environment within the zone.
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Note:

At this point the analyst will have determined the inspection level and interval but
no decision has yet been made as to whether the GVI (if selected) can be
considered accomplished as part of the Zonal Inspection Program.

J) BOX: “Perform zonal analysis”

This reflects the initial zonal evaluation process and wi
system. The zonal characteristics can be:

K) BOX: “Define Interval a da .
The interval will be seis Y e optimum zonal interval. Th chio Il be taken in

account access reqyireypeRts and.gperator practice for g

: . ndidates from S n% 3P
uitabfe zonal inspection i al ¥a selected, the MSI/SSI transfer items that

jdates for transfer into t must be’reviewed. Each transferred item/task will
already have an interval ems - {rement defined by the respective Working Group.
The Zonal analyst sha R _WF r the task can be considered covered by the GV!
tasks identified accord J' and ‘K'. The Zonal Working Group may chose to
n order for this to be satisfied.

Not all GVIs developed from Structure and System & Powerplant analyses are suitable for
combination with the Zonal inspections. Those that are not are returned to the originating
Working Groups to be included as dedicated tasks within their respective programs.

M) BOX: “Task Consolidation ?”

This step in the procedure examines the potential for consolidation between the GVI tasks
derived from consideration of wiring (Box |) and the Zonal Inspections determined after
application of the Zonal Analysis (Boxes J, K.and L).

The result of this step may lead to:

- consolidated Zonal Inspection tasks (ie Wiring GVI included in Zonal GVI)
- standalone GVIs of wiring (not included in Zonal GVI),

- Zonal Inspection tasks (no consolidation with Wiring tasks)

The consolidation of GVI tasks has to take into account the access requirements and the
interval of each task. The Working Group may conclude that a standalone GVI of the wiring
may be justified if the Zonal GVI of the other systems within the same zone need not have
such a frequent inspection.
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The DETs of wiring within the whole zone or part of a zone are automatically dedicated
tasks. :

The Zonal Inspection tasks (whether consolidated or not) will define the Zonal Inspebtion
Program. The standalone GVlIs and the DETs will be introduced as dedicated tasks in the

Systems & Powerplant program. Within MRB Reports, these may be intr under ATA
20 with no Failure Effect Category quoted. '
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Chapter 7

7.0 Expectations of a Zonal GVI

Further to the non-intrusive inspections performed by the ASTF during thej
of ATSRAC Task 1, it was suggested that the majority of findings re

complishment

Inspection. That is to say, though the ASTF may have perfor
accomplish their review, this level of inspection would
majority of the discrepancies.

no requirement for equip
the access instructions.
avoided unless condition issuspect. Should unsatisfactory conditions be suspected, items
may need to be removed or displaced in order to permit proper assessment.

It is.expected that the area to be inspected is clean enough to minimize the possibility that
accumulated dirt or grease might hide unsatisfactory conditions that would otherwise be
obvious. Any cleaning that is considered necessary should be performed in accordance with
approved procedures in order to minimize the possibility of the cleaning process itself
introducing anomalies.

In general, the inspector is expected to identify degradation due to wear, vibration, moisture,
contamination, excessive heat, aging, etc. and make an assessment as to what actions are
appropriate to address the noted discrepancy. In making this assessment, the inspector
shall take into account potentlal influence on adjacent system installations, particularly if
these include wiring.

One of the findings from the ATSRAC Task 1 surveys is that some evident discrepancies
have either not been addressed or have not been addressed in an appropriate way. These
discrepancies would have been expected to be been seen during accomplishment of
general visual inspections. More guidance is thus considered necessary to clarify the type
of deterioration that constitutes a discrepancy that is expected to be corrected. For this
reason, Task 3 SC have developed the following lists that are recommended be included in
guidance material as an enhancement to material that addresses inspection of the main
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system components. It is emphasized that these lists are not intended to be exhaustive and
may be expanded as considered appropriate.

Electrical installation ]
(also refer to AMM Chapter 20 Standard Practices)

Harnesses
- Wire bundle/wire bundle or wire bundle/structure contact/cha
- Wire bundle sagging or badly secured
- Wires damaged (large scale damage due to me
chafing etc)
- Lacing tape and/or ties missing/incorrectly
- Wiring protection sheath/conduit defefmi
- End of sheath rubbing on end attach
Grommet missing or damaged

cheoo

Torque stripe misalig

Switches
- Rear protection cap damaged

Ground points
- Corrosion

Bonding braid/bonding jumper

- Braid broken or disconnected
- Multiple strands corroded

- Multiple strands broken

Wiring clamps or brackets

- Corroded

- Broken/missing

- Bent or twisted

- Faulty attachment (bad attachment or fastener missing)
- Unstuck/detached

- Protection/cushion damaged

Supports (rails or tubes/conduit)
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- Broken

- Deformed

- Fastener missing 4

- Missing edge protection on rims of feed through holes
- Racetrack cushion damaged

The following item could be considered to be covered by the ZIP if agess to\the electrical
power center, relay boxes etc are added in the access requirements:

Circuit breakers, contactors or relays

- Signs of overheat %

Hydraulic/Fuel/Water Waste/Oxvgen/Fire D an/Fire Suppressiop-systémn

installation @ ‘ v )
- Seepage/leakagg ofliqu
- Broken or incgrre§l wire lo '
- Pipes bad 3 %@

i ire utture contact (check JoNcK store separation)
- i 4 \Clamps %
- ged pipes
- ep/tSconnected bondin ds M ers
- efioration of previous rep
- Obstruction of smeke~detectots
- Plugged or dam g@ DUy zzles
- Evidence of leakage on adjacent structure/components
- . Crushed/split ducts

- Misaligned, missing or broken clamps
- Ducting badly secured

Air systems installation

Mechanical systems installation

- Bent/crushed control rods

- Sagging control cables

- Excessively worn, frayed or kinked control cables
- Excessively worn fairleads

- Extruded bearing liners

- Broken or incorrect wire locking

- Significant corrosion on cables, threads
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Cargo Systems

- Split/holed compartment liners

- Seal damage

- Excessively worn rollers (sign of jamming and resultant overheat)
- Missing/damaged stops/latches

- Damaged cargo net restraining attachments

Engines/Pylons »
- Blade damage (e.g., nicks, cracks)
- Blades rub (on rubstrip)

- Vane damage

- Cowling damage

- Loose or migrating fasteners and busk sdus-o vibration)

- Discoloration (due to heat daniaye) ’
D

rgcted drainage holes

- Condensation in
- Window crazing
- QOil canning

- Pooled liquids

- Damage due trik

The above mentioned discrepancies have been written under system headings in order to
minimize repetition. Task 3 SC recommends that when this information is provided as
guidance to an inspector, it be reformatted according to the aircraft zone to be examined.
Thus, for example, an inspector performing a GVI within a landing gear bay will have a
single list of items he/she should be looking out for.
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Chapter 8

Minimization of Contamination

INTRODUCTION

ation of wiring and
during mainteng

other components or modifications and
practices in appropriate maintenance ins

prepared in the form of guidance rial
the work of Task 5'.

rep Submitted to sati

s. Physical/mechanical
ena activity was also included as a
dings identified in the Aging Systems

1 and Task 2 (ASTF) Final Report, Part 1, Non-
everal protections or cautions associated

it should be noted that the elements of this report are primarily housekeeping issues -
protect and clean up. Based on the ASTF Final Report, Appendix A, this is an area where
operators or maintenance providers have been deficient. Task 3 SC believes that the
protection and caution recommendations listed herein will likely have the greatest affect
through training of personnel performing the related maintenance or servicing task. As
indicated in the Recommendations section of this report, this information should be
considered within ATSRAC Task 5 Subcommittee for inclusion in improved training
programs.

The process used in developing this report is outlined below:

e Task 3 SC established a list of maintenance or servicing tasks where mechanical
damage or contamination might occur. This was performed through brainstorming
sessions with Task 3 SC members. The results of this are contained in Table 1.

e Task 3 SC members audited their existing resources (maintenance manuals, technical
papers, etc.) for documented protection or caution recommendations associated with
wiring and related components. Approximately 40 documents directly related to this
effort were utilized.
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» Protections or cautions from those documents were tabulated against each of the
identified maintenance and servicing tasks.

o Task 3 SC evaluated each maintenance and servicing task for sufficient standard
protection and caution data and produced standardized wording and additional
protection and caution recommendations in some cases.

» Based on discussion and existing precedent, Task 3 SC recommended locations where
each protection and caution is to be integrated.

» Based on discussion and existing precedent, Task 3 SC recommended metheds by
which this information should be implemented.

e The results were tabulated for this report.

RESULTS

Table 2.

Wet area (galley/lav.

cautions.

Similar to application of structural anti-corrosion products, a question was raised within the
group related to the benefits of pressure washing versus the concerns. Experience has
shown that pressure washing is a superior method of cleaning certain areas of aircraft
where some water impingement on wiring and electrical components is unavoidable. While
Task 3 SC recommends avoidance of direct pressure spray onto wiring and electrical
components as a general “best practice”, further data needs to be developed toward specific
criteria and limitations for pressure washing to minimize adverse effects on wiring and
electrical components (i.e. nozzle PSl, cleaning solution pH, and temperature)

As previously noted, for each ltem where standardized wording and additional protection
and caution statements are recommended, a list of recommended locations for these
statements is included. In some cases, the recommendations are specified for "New
Products" (aircraft) only. For further clarification, Task 3 SC submits the following example:

One recommendation is to include specific protection and caution statements in every

maintenance manual procedure that removes or installs a component where wiring must
be displaced or disconnected/reconnected.
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While it is not logistically feasible to do this for existing aircraft, manuals being developed
for a new aircraft could easily be tailored to include specific protection and caution
statements in every such procedure. Therefore, this recommendation is specified for
New Products only. Existing aircraft would have this information placed in Chapter 20,
Standard Practices, but not in the individual procedures throughout all chapters of the
manual.

RECOMMENDATIONS

It is the Subcommittee’s recommendation that the followi
result of the this activity in response to ATSRAC T.

eOwaplished as a

As indicated in ltems 1 through 12, prote
specified locations for each of the mainte

should be added %6 the
rvicing tasks listed

roducts” do not requir corporation

existing document ment d in the future

mendations incoriom%.

g@%s is acceptable provided the intent is
or common industry documents and are not
cxmenits used for the same purpose.

afice of the terms “protection” and “caution”.

a

Exceptions:

e There is no implied signifi

+ Itis recommended that Air Transport Association’s Spec 100/iSpec2200 standards be
used for publishing where possible.

e Task 4 SC should provide guidance to the OEM on implementation for those locations
identified as “Wiring Practices Manuals”.

Standards for producing documents listed in the “Locations” section of ltem 1
through 12 should be updated to ensure appropriate protection and caution
information is incorporated into future documents. One example of a standard is
ATA Spec 100/iSpec2200.

Ownership to comply with the two above mentioned recommendations (in bold) should exist
as:

OEM: .. Service Builetins, Maintenance Manuals, Structural Repair
Manuals, Wiring Practices Manuals.

Operator/MRO: ........ccceeeeeee Engineering Orders, Ground Operations Manuals, De-
Icing/Anti-lIcing Manuals

-Air Transport Association: .... Specification (Spec) 117
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ATSRAC TSWG......ccocvvernee Training Documents

FAA ..o Advisory Circular (AC) 43.13-1B, Supplemental Type
~ Certificate (STC) Guidance Material

The FAA should be tasked with evaluating current structural anti-corrosion products

these products. CIC manufacturers should be encouragee
minimize detrimental effects on wiring while prese
corrosion protection possible.

OEMs should be tasked with providing sp€xsj
minimize adverse effects on wiring and ele
pressures, minimum nozzle-to-surface di

maximum temperatures of w er, afr té
The results should be in the t rna onally accepted gta

%
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The following table lists the issues for which recommended cautions or protection practices
have been developed to minimize the risk of contamination or accidental damage to wiring

v

installations.
>
ITEM Maintenance or Servicing TasN\f)
Number
N
1 Installation, repair, or modification (to wmn%<o )\\ (\>
2 Repair or modification (to structure)&k:\
N
3 . Application of anti-icing or de-ncn&%\\\ N /\&N
4 Inclement weather A /\ \ )/\> /\(\\\éj\\,
5 Compon?ni ovéﬁwgtv\%@})n (relating to attached v&w&)\)

e NN %

(\qéé ing camponoms DY

AV

S mmg waste/water syﬁé\e{m M\%\mr)

9 Serwcmg oil ;,yeie{n@\“p\;%

10 Servicing hy&g@gpﬂeajs (& repair)

11 Gaining access '

12 Component removal/installation (relating to adjacent wiring)

Application of structural anti-corrosion products (*)

Wet area (galley/lav/door) installation and operation (*)

(*) considered but subsequently deleted.

Table 1
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The following table explains the format of the Task 3 SC recommendations

Maintenance/Servicing Procedure:

recommendations are made
Protections or Cautions:

This section lists individual protection or g2
in the section above.

Ce pro%gs o&autions listed above are to be

Table 2
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Protection and caution recommendations

item 1

Maintenance/Servicing Procedure:

Installation, repair, or modification to wiring

Protections or Cautions:

Wiring and its associated components (p
provisions, conduits, etc.) offen i
portions of an installation o

procedures used gurifig.insta '
reliable performa € uss .
electlon, xotutirig/separation, cla
pivtective coverings, pinni
- a ) A

dcofdance with the applica
Practices Manual/or othef g
of be taken to minimize bance \fexisting adjacent wiring during all

mainténance activities @

Location:

Wiring Practices Manual, Chapter 20
Aircraft Maintenance Manual, Chapter 20
Training Documentation

ATA Specification 117

STC Guidance Material

AC 43.13-1B
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Protection and caution recommendations

ltem 2

Maintenance/Servicing Procedure: @D
Structural repairs or modifications

Protections or Cautions:
Wiring and its associated components ( orﬁ iv velings, connectors,
provisions, conduits, etc.) often comprise ms licate and mainte
portions of an installation orgysterm\ Structyfat-rfepair or modificatio }
introduces tooling and residuz e@j& at }"harmful to aircra

or¢area. Even minor

ye-wire insulation wh
ust be displaced (or regnoved) for k area access, it must be adequately

released from it's cla ( estraining provisions) to allow movement without
damage.

Extreme care must be eXerCised to protect wiring from mechanical damage by tools
used in structural repairs or modification.

Wiring located adjacent to drilling or riveting operations should be carefully displaced or
covered to reduce the possibility of mechanical damage.

Protection from Structural Debris

Structural debris such as drill shavings, liberated fastener pieces, broken drill bits, etc.,
must not be allowed to contaminate wiring or electrical components. This type of
contamination can cause severe damage to insulation and potential arcing by providing
a conductive path to ground or between two (2) or more wires of different loads. Once
contaminated, removal of this type of debris from wire bundles is extremely difficult.

Before initiating structural repairs or modification activity, the work area must be carefully
surveyed to identify all wiring and electrical components that may be subject to
contamination. All wiring and electrical components in the debris field must be covered
to prevent contamination.

Clean electrical components and wiring after completion of work per applicable AMM
procedures
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Protection and caution recommendations

ltem 2 (continued)

Location:

Structural Repair Manual, Chapter 51
Service Bulletins (applicable, New Products)
Training Documentation

Operator/Repair Station Engineering Or }
ATA Specification 117
AC 43.13-1B

%\J! roducts)

38



Protection and caution recommendations

ltem 3

Maintenance/Servicing Procedure: @
Aircraft De-Icing or Anti-lcing 5 %

Protections or Cautions:

To prevent damage to expds

Ot pressure spray ¢ ead to contanfiiation or

. ponents and wirini a shyuld i
Hain
rAati-icing personnel

Training/Qualificatio
ATA Specification 1

I@'ialc ponents and wiriyg r% $ wing
ells;’gnd landing gear, care mus iged when
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Protection and caution recommendations

ltem 4

Maintenance/Servicing Procedure:

Inclement weather

Protections or Cautions:

its lush from any items (e. inere

stveather, keep doors/p, Q%a uch as possible to prevent
at snow, slush, or exsssive ture.
Locations: : Q @ '

Aircraft Maintenance Mandali Chapter 12
Ground Operations Mantz

Training Documentation

ATA Specification 117
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Protection and caution recommendations

[tem .5

Maintenance/Servicing Procedure:

Component removal/installation (relating to attached wiring

Protections or Cautions:

Wiring and its associated components (
provisions, conduits, etc.) often comprise
sensitive portions of an insta{lationmorsystg
during removal and installa o @non

Use connector pl
hand. Alternajs Ae plug body and unscref

Sgpars ¢ not use excessiv g &
cting, special care Ahould en to’ensure the connector body is

d, an tension is on the wires.

bags should be temporatyHecause of the risk of condensation. It is recommended
to use a humidity absorber with sleeves or plastic bags.

Displacement (or removal) of wiring to provide access to the work area is often
required. Even minor displacement of wiring, especially while clamped, can damage
wire insulation potentially leading to degraded performance, arcing, or circuit failure.
If wiring must be displaced (or removed) for work area access, it must be adequately
released from its clamping (or other restraining provisions) to allow movement
without damage.

Locations:

Wiring Practices Manual, Chapter 20

Aircraft Maintenance Manual, Chapter 20

Aircraft Maintenance Manual, all procedures for removal and installation of
components with attached wiring (New Products)

Training Documentation

ATA Specification 117 .

STC Guidance Material

AC 43.13-1B
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Protection and caution recommendations

ltem 6

Maintenance/Servicing Procedure: @
Pressure Washing %

Protections or Cautions:
To prevent damage to expoged eletijcal dogtpefients and wiring in fér,
wing leading and trailing edges % ells;yand landing gear, 3
QY cteghing fluids. Direct high-hregsyire can
aqatbon of electrical co neqts ang wiring-ahd should
sed to remove clggni gén%e after washing.
longtar

g insulation may occur posure of wiring to cleaning

Locations: @

Aircraft Maintenance Marmal, Chapter 12
Training Documentation
ATA Specification 117
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Protection and caution recommendations

ltem 7

Maintenance/Servicing Procedure:

Cleaning of wiring components (in situ)

Protections or Cautions:

verings, connectors,
licate and mainte

Wmng and its associated components (g
provisions, conduits, etc.) often comprise

sensitive portions of an installation syst
proper procedures used du§ing\d e@}l 0
the user system.

\®

s used, make sure that Iean, , and lint-free

ore mating. Any fluids remaining on a
iqrating aﬁect on the connector or the system or both.

A connector must b
connector can have 3§

Locations:

Wiring Practices Manual, Chapter 20
Aircraft Maintenance Manual, Chapter 20
Training Documentation

ATA Specification 117

AC 43.13-1B
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Protection and caution recommendations

ltem 8

Maintenance/Servicing Procedure: @
Servicing, modifying, or repairing waste/water syste%

Protections or Cautions:
Structure and systems in areas adjacent ‘.
contamination with subsequgnt getrogion fyor t
exercised to prevent any fl o@e chikg electrical compoy
i ep tg/water systems.

servicing, modifyi
(1) |
Structure and gysteis\nareas adjacent to waste/v
) S \0 cq ion from those syste oV
- eNs\and-wiring during waste/w texp Ynod
Locations: @
(1)  Aircraft Mainten anual, Chapter 12
(2) Aircraft Maintenahc® Manual, Chapter 38 (New Products)

(1&2) Training Documentation
(1&2) ATA Specification 117
(1&2) STC Guidance Material

gxpoSed electrical
cation or repair.

44



Protection and caution recommendations

ltem 9
Maintenance/Servicing Procedure: @
Servicing, modifying, or repairing oil systems %
Protections or Cautions: &
Structure and systems in argas nt t§ qif SyStems are prone to Certaikati
from those systems. To mi raction and adhesion q RIQ

care must be exerci 0 awid ids from reaching electrica
wiring while servi difying, or repairing oil systems. Qil and/dg
combination wj a wiring can present a fir

ems in areas adjacen il Sy. e prone to contamination
tems. Cover expgied el | components and wiring during oil

©

(1)  Aircraft Maintenance Manual, Chapter 12

(2)  Aircraft Maintenance Manual, Chapter 70, 71, & 79 (New Products)
(1&2) Training Documentation

(1&2) ATA Specification 117

(1&2) STC Guidance Material

(1&2) AC 43.13-1B

Locations:
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Protection and caution recommendations

ltem 10

Maintenance/Servicing Procedure:

Servicing, modifying, or repairing hydraulic systems

Protections or Cautions:

contamination from those systems. To mihi

foreign material, care must e exettised t§ ayOid any fluids from rea
components and wiring whi moetffying, or repairing :
. %’;}

stems. Cover exgosed
modification or reRair

N

Locations:
(1)  Aircraft Mainr%e lanual, Chapter 12
(2)  Aircraft Maintenance Manual, Chapter 27, 29, 32, &71 (New Products)
(1&2) Training Documentation

(1&2) ATA Specification 117

(1&2) STC Guidance Material

(1&2) AC 43.13-1B
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Protection and caution recommendations

tem 11

Maintenance/Servicing Procedure:
Gaining access (entering zones) “
Protections or Cautions:
hidden from view (i.e. covergd byimsylation)¢Use protective board 2
adequate support and protd usiig wire bundles a Q
If wiring must be gigglaced (orxemoved) for work areg®rcesess, it
released from jis§la gAor other restraining proy allo vement
without dapr % dturaed after work is co
Locati % L %
Aircraft Maintenance M ua@ 0

Training Documenta
ATA Specification 1
STC Guidance Materis
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Protection and caution recommendations

ltem 12

Maintenance/Servicing Procedure:

Component removal and installation (relating to equipme
components and wiring)

Protections or Cautions:

Wiring and its associated components (prp
provisions, conduits, etc.) often ise oSt delicate and mairft
sensitive portions of an ins j steént. Excessive handling’e

during removal anghj llat onents may be harmfu
Component re Wgtallation often require disg >
adjacent wj ide-elccess to the work :

: d

a
, can damage wife i iON -
g, or circuit failure.
Rnoved) for Work area access, it must be adequately

Bstraining provisions) to allow movement
without damage andjb boequentiyseturned after work is completed.

Locations:

Aircraft Maintenance Manual, Chapter 20
Training Documentation

ATA Specification 117

Service Bulletins (applicable, New Products)
STC Guidance Material
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Chapter 9

9.0 Awareness enhancement

(to be written)

The following text provides some initial thoughts on w

attitude towards what is acceptable and

clearly evident by general vjgyal fhsprctio
acceptable deterioration.

- e maintenance tasks ar aintenance
i =l % result in improved Jevgio.g i if they are
n-f' riggradas recommended. Th i ~ ed are logical and
level,of understanding fro ing the inspection

orréctive action require time.
: le to the inspector. Thus,
: |mprovements are madg training\atid documentation, if the pressure of

rRin only potential improvements and never get .

2 comphshment and an

Task 3SC has identified @ nged to improve awareness throughout airline
management of the importance of adequate performance of visual inspections,
particularly those on wiring. Only when this has succeeded will sufficient time be
allocated for task accomphshment and, where necessary, appropnate corrective
action. This issue is applicable not only to operators but also to 3™ party
maintenance organizations. Indeed, the intense competition amongst the latter has
exacerbated the issue with aircraft possibly being returned ‘on time’ only due to
truncation of the time consuming visual inspections.

It is recognized that a whole new culture needs to be put in place. This will not be
achieved purely at the recommendation of one OEM or one Regulatory. It can only
be reached if all operators have to embody the recommendations on all aircraft types
simultaneously thus minimizing the impact on competitiveness.

The first accompllshments of the enhanced inspections are expected to highlight
discrepancies requiring corrective action that had previously been considered as
acceptable. Since the extent of these is likely to depend on the time in service, the
older the airplane is the more corrective action is likely to be necessary. Similarly, the
new cleaning (restoration) tasks will likely cause significant additional work for their
first performance. Both the enhanced inspections and the new tasks will undoubtedly
lead to a one-off increased downtime. However, once the condition of all airplanes is
restored, the application of the repeat tasks is not expected to significantly increase
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the downtime. Additional resources may be required but all operators will be affected
in the same way. :

The purpose of this chapter is to highlight the need to encourage airline
management to understand the importance of performing the enhanced zonal
inspections, so they will give their inspectors sufficient time to accomplish them.
Recommendations are provided to assist in the implementation of an ¢ ed
awareness within the management structure.

The obvious recommendation is to provide awareness traifi
management to emphasize the importance of doing

Reasons why zonal inspections should i
General overview of what to look for duri

SCYe) bun es sagging or badly secured
seepagsefleakage of fluid, etc.). As a result of
alrlme management : @1 -routine write-ups, they will realize that they

are already finding { ill not impact their maintenance costs or
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Chapter 10

10.0 Continuous Airworthiness of Single Element Dual Load
Path design in flight controls

the Aging Transport Systems Rulemaking Advisory Committs
‘Product 3’ with the following objectives:

Based on task 3.4 (as modified by ATSRAC.en
permit appropriate attention be given to flig.
development of the instructions for continuea

may be applied retrospectively sutur
10.1 Summary %
The task was 3 @&

i h eXisting maintenance a

This included reviewing hi {jor! of Single Element Dual Load Path (SEDLF),
determining where SEDLR partsjaré used, reviewing existing MSG-3 for SEDLP parts,
and if necessary, suggesting-hoW to update MSG-3 to better suit SEDLP items.

Task 3 SC found that the current MSG-3 logic permits adequate evaluation of the
SEDLP items. However, in order to improve the application of this logic Task 3 SC
recommend: _

i) the addition of a note to the Aircraft Systems/Powerplant Analysis Method
instructions for MSG-3, item 2.3.4.1 Evident or Hidden Functional Failure,
and

ii) the addition of an example MSG-3 analysis to the MSG-3 guidelines
document (or user's handbook) to address the function of dual load paths
in flight controls

To ensure that existing maintenance programs adequately address SEDLP features,
Task 3 SC recommend

iii) a review of existing MSG-3 analyses, and/or performance of new MSG-3
analysis, on SEDLP components to ensure the dual load path function
has been identified and analyzed with new awareness of the design
principle.
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10.2 Purpose

The purpose of this chapter is to provide the resuilts of Task Product 3 of the Task 3 SC.
The tasks were to:

1. Determine if the existing maintenance and inspection criteria adequate resses
Single Element Dual Load Path issues.
2. Make recommendations if required for enhanced maintenance in%

This included reviewing the definition of Single Element
determining where SEDLP parts are used, reviewin g

An assembly having § n

ondary load path, both
integral part of a single\cCymMponrent (element).
Duald6 : - dirplane flight cont i atisfy FAR 25.671 or
equivy | requirements.  This impli tloss wf load paths may lead to
gkt ®ynd |

loss of ity"to perform continu fe ding. Use of multiple
componapte’(e.g. parallel links) or si compohehts may achieve such design
principles. :

Examples of single comos e rod assemblies (with one path being an inner
tube and the other being ag dUter tube) and plate assemblies (with one load path
attached to the second path ™back-to-back”). For this review, the only SEDLP parts of
concern are those that MSG-3 defines as hidden safety i.e. Failure Effect Category
(FEC) 8. However since many of these parts were designed prior to MSG-3, all flight
control SEDLP parts shall be considered using FEC8 logic unless individual analysis
shows otherwise.

During Task 3 SC research, an additional type of part was found in some flight control
systems that had an inner and outer rod similar to the one described above, except that
the inner rod is the only load carrying path and the outer rod acts as a retainer. The
retainer avoids a failed component falling into another system with potential for causing
a jam. The failure of both the inner and outer components for this type of part may also
result in an FEC8/hidden safety issue, and may thus need to be considered like the
SEDLP parts discussed above.

By their design, SEDLP parts may not be easy to inspect visually by maintenance
personnel.
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10.4 Where SEDLP parts may be used

All examples of SEDLP found to date have been in the flight controls. Examples include
input rods and bolts, and rudder feel and centering units. On newer model airplanes
many of the SEDLP parts have been eliminated by newer design methods.

10.5 Review existing MSG-3 for SEDLP parts

MSG-3 was used to evaluate sample SEDLP parts and Task.@
the function is correctly described, the existing logic ca
items. Below is an example:

of one load path. Thel
guestion 3.
2. Not applicable-wi
Does the co

safety item (FECS8). After that has been

sk-for the part needs to be identified. Possible
inspection of the parts cmmgc hde_géneral visual inspection, detailed inspection,
special detailed (e.g. with Rotésgope or equivalent), restoration (overhaul) or discard.
The determination of the mostappropriate task(s) will be dictated by the specific design
and, where feasible, should be agreed by an OEM/airline working group.

It is recognized that some SEDLP designs may not be fully inspectable without
disassembly. Since the disassembly process may result in damage that prevents reuse
of some parts, Task 3 SC propose that similar to structural inspections, an inspection of
visible areas may, exceptionally, be assessed as adequate to satisfy the MSG-3 logic in
those areas. Examples of this are “back-to-back” parts.

10.6 Recommendation to ATSRAC for SEDLP items
Update MSG-3 to better address SEDLP items.
Even though the current MSG-3 logic is able to handle SEDLP items, if the person doing
the evaluation does not understand that there is a secondary path and that this path may
not be inspectable by a general visual inspection, they may fail to identify appropriate
scheduled maintenance requirements. Task 3 SC recommends the following:

* A note is added to the Aircraft Systems/Powerplant Analysis Method instructions

for MSG-3, item 2.3.4.1 Evident or Hidden Functional Failure.
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Note: Defining some functional failures may require a detailed understanding of
the system and its design. For example, Single Element Dual Load Path parts
may have concentric or back to back load paths. The degradation and/or failure
of an individual path may not be evident. The function of both paths should be

analyzed individually.
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Chapter 11

11.0 Recommendations

(to be written) @
Each Chapter will, where applicable, quote related reco d s ill then be
summarized in this chapter :

@@@@
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Chapter 12

12.0 Conclusions

(to be written. This Chapter will include Task 3 SC proposal for implementatiomof the

recommendations — if this has not already been decided by ATSRAC!!

56



