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1 Introductionand Scope

This guidance aims to provide a toolfor airlines working to ensure the airworthiness of their aircraft fleet and
manage the associated safety risks while facing the operational challenges introducedand restrictions caused
by the COVID-19 worldwide crisis.

Itis recognized that many business decisionsregardingthe utilization of the aircraft fleet must be made prior to
focusing onairworthiness (e.g. aircraft parkingvs. retirement, shortvs. longterm parking/storage, location(s)
for grounded aircraft). Those decisions and associatedrisksare currently out-of-scope for this guidance
material.

The present document would be of use to airlines intheir actionsto secure a controlled safety risk approachin
ensuring aircraft airworthinessfor:

e theperiod ofdrastically reducedand irregular flying activity or complete stoppage of flight operations,
during which aircraft are parked (beyondthe between-flights normal parking) or stored

o theperiodofgradualreturnto/restartofaregular flying activity, during which aircraft are returned to
service fromtheir parked or stored condition

Airlines should always refer to the individual aircraft OEM applicable information when deciding on the
course of action to follow in implementing any of the elements provided in this guidance. Such
implementation actions should be executed only as allowed by and in concordance with the regulatory
provisions governing the airline activity.

The scopeofthis guidanceis to highlightthe type of considerationswhich the airlines shouldfactorinwhen
pursuing technical operationswith aircraftairworthiness relevance while alsoassuring asset value for owners/
lessors oftheaircraft and its components.

While this guidance was developedinthe context of COVID-19impactontheairline industry, its content would
betransferable to any similarly consequential disruption of aircraft operations.

This guidance will be updated as required when additionalrelevant information becomes available.

2 Objective

The purpose of this guidanceis to provide the operatorswith practical elements, rationale, suggested specifics
and lessons learnt inorder to maintainanacceptable level of safety at all timesand ensure the aircraft
airworthiness during and emerging fromthe operational crisis

This document provides information onthe considerations for a safety risk assessment and formulates
recommendations onmitigations to suchrisks associated with extended grounding of aircraft and subsequent
restart of operations.
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3 Aircraft parking and storage procedures
3.1 Generalcontext

The significant dropinairline operational activityled to the grounding of approximately two thirds of the global
airline fleet (at the peak impact reached in April 2020)and withan estimated (as revised at this time) yearly
decline of RPKs in 2020 by aroundtwo thirds (withdomestic and international travel combined)’

Ensuring aircraft airworthinessis an essential element to the safety of airline operationsand the challenges of
preserving the continuity of aircraftairworthiness inthe conditions of a massive and prolonged inactivity of the
global fleet are numerous.

The aviationindustryinfrastructure is not optimized toaccommodate a simultaneous grounding of the
majority of the fleet and airlines ended numerous operations with temporary or extended parking of aircraft
outside of their normal hub locations, serviced network stations or maintenance facilities they customarily use.

While there are always technical challengesto be addressedwhen maintainingthe airworthiness ofan“idle
aircraft” evenwhenits extended grounding is meticulously scheduled, this is additionally compoundedfor
cases of prolonged parking inlocations with limited capability/supportregardingaircraft accessibility,
availability of consumables — parts— GSE and specialised workforce, adverse meteorological phenomena (e.g.
typhoonseason)or anaggressively corrosive environment (e.g. atmospherichigh salinityand humidity).

The airline crisis uncertainties and “in-flux” situation are taking their toll on the timeliness of decisions regarding
aircraft fleet types and sizes for:

e activeready-to-fly parkingor prolonged parking duration,

o storageor early leasereturns and retirement — decommissioning with part-out opportunities.

3.2 Operationaland efficiency considerations

The aircraft parking and storage possibilities envisaged by the OEMfor the respective type are part of the AMM
Chapter 10 Parking and Mooring.

The parking location should ensure the appropriate “windfacing aircraft” positionas much as possible and the
need for aircraft mooringshouldbe consideredas applicable (see AMM Chapter 10).

The highdiversity of scenarios encountered by operators inaddressingthe severely curtailedflight activity has
led the OEMSs to engagein extensive workfor optimisationand increased flexibility of maintenance
requirements focused onaircraft parking and storage. While some of these developments will find their way in
AMM revisions of therespective section, many are considered as being "one-off" alleviations and will not be
reflected inany revisions (not even TRs) of Chapter 10.

Thus, for a comprehensive awarenessand accurate assessment of the latest changes, flexibilities and
alleviations provided by OEMsinthe areas of aircraft parkingand storage, the timely trackingof OEM
applicable documents like OIT, MOMetc. should be ensured.

1 See IATA - www.iata.org/en/iata-repository/publicatio ns/econo mic-rep orts/d owngrade-for-global-air-travel-outlo o k/
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Airlines should ensure atimely and effective communicationwith their specific aircraft OEM for updates
regarding aircraft parking and storage procedures.

It should be emphasized that, in general, maintenance tasksinvolved by such parking periods are not part of
the MPD issued by the OEM. It is left to the OMP document and its approving/accepting authority if the
respective maintenance tasks areidentified and incorporatedinthe content since they are not intended as a
scheduled maintenance package to be performed during the operational life of anaircraft unless the unusual
circumstances of aircraft extensive parking occur.

Thereis a varied terminology used by the OEMsin designating the parked aircraft state and, although the
technical implications are similar if not identical, the terminology is notnecessarily harmonised across the
industry. The operatorwouldencounter terms as aircraft: parking, immobilisation, prolonged parking, extended
parking, active storage, short-term storage, prolonged and long-term storage, deep storage etc.

While the different OEMs may have different “names”identifying the type of aircraft groundingwhen the aircraft
is not executing a flight, ingeneral we could differentiate the following:

Normal Parking = the aircraft is on ground, between flights or maintenance events and for a periodwhich
typically could extend from a few hours or overightto a few days. The aircraft is inanimmediate ready-to-fly
conditionwhich could require some servicingtasks (like refuelling) and there is no specific maintenance action
necessary involved by its “parkedaircraft” status (exceptmaybe a tire pressure check and removal of safety-
pins and protection covers-plugs ifinstalled).

Active (Short-Term) Parking = the aircraft is on ground, out of operationand not undergoingany scheduled
maintenance event as part of the OMP or a modification/SB/AD action/campaign. The duration of parkingis
envisaged to exceed a few days (l.e. generally beyonda week) and extends toseveralweeks. The aircraft
safety-pins, coversand plugsareinstalled and thereis a limited/minimal initial preservation work involved at the
beginning of the parking period. The aircraft is undergoing periodical maintenance tasks(ingeneral ona weekly
basis and multiple thereof)including APU and engineruns. Thereturnto flight of the aircraft, while not
immediate, could be done ona short notice (l.e. generally within the day).

Prolonged (Long-Term) Parking = the aircraft is on ground, out of operation and not undergoingany
scheduled maintenance event as part of the OMP or a modification/SB/AD action/campaign. The duration of
parking is envisagedto exceed a few weeks and extendto several months. The aircraft safety-pins, coversand
plugs areinstalled, and the initialpreservationworkinvolved at the beginning of the parking periodis not
necessarily minimal (e.g. may include extensive landing gearlubrication, APU/engine fuel circuit preservation
etc). The aircraft is undergoing periodicalmaintenance tasks (with only a few tasks keptat the weekly orlower
multiple thereof periodicity). Some aircraft LRUs (like engines and APU batteries) maybe removedfrom the
aircraft between execution of periodic maintenance tasks but the aircraft configurationis otherwise kept intact
withno missing parts/components. Thereturnto flight of the aircrafton short notice is not possible.

Storage = theaircraft is grounded and out of operationsfor amediumto long period of time (generally
envisaged to beinexcess of 3-6 months)and inmany cases stationedinalocationwithlimited means and/or
difficult timely access for qualified technicalpersonnel. Many aircraft systems areina preserved condition
which doesn't allowtheirimmediate operation or major partshave beenremoved and aircraft ballastinstalled
(e.g.removal of batteries, oxygenbottles, fire bottlesand even APU and/or engines etc). The aircraft RTSwould
require a sufficiently advanced notice.

The operatorhas several elementsto consider and questionsto answer when seeking to optimizeitsfleet
decisions inthis changing/evolving context with a significant uncertainty component:

¢ How muchofthe lift capacity of the fleet would likely be in demand for the next three months, half year,
full year and beyond?
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e Would the flight opportunities justify a minimal operational load tokeep active a pool of aircraftinthe
fleet? how large would thatpool be? couldthe active aircraft status with lower utilizationrates be an
optionfor all tailnumbersinthe fleet?

e Isthe fleet actual aircraft configurationappropriate for the estimatedflights or aircraft configuration
adjustments wouldbe needed? (e.g. readying passenger aircraft cabin for certain cargo transport
operations?)

¢ Doestheairline have the material, organizational, technical, logistic and commercial structure required
to support thefleet inview of the decision'simplications/consequences? (e.g. stations-locations,
accessibility, technical capabilities with GSE - specific ground services - consumables — parts — supply
chain/logistics etc.)

e While"aircraft ready to fly" parking has minimal initial maintenance costs, the periodicity and extent of
maintenance work required during the parking periodis significantand so are the costs. This would
make economically suboptimal suchadecisionifthe parking horizon envisagedis beyond 3 months;
the oppositeis truefor prolonged parking or storage where the initial costs are high but the minimal
maintenance work required during the parking periodwould make it the economically optimal decision
if the parking horizon envisaged is beyond 3 months (Note: the “economics” of a 3 months decision
time vary; the OEMs are making major efforts to provide technical/maintenance groundsin support ofa
6 months decisionpoint, nevertheless using those technical alleviations mustbe assessed onan
individual basisfor the “economically optimum" decision)

Note:

o thecost-benefitanalysisofadoptinga parkingor storage approachis heavilydependentonthe
individual operator circumstancesand the end conclusion may vary accordingly; one operator
reported?® alikely cumulative man-hours level-off for the parkor store options by the end of one year
when considering the required scheduled maintenance catch-up

e the OEMSs, onoperators'demand, are consideringhow tofacilitate smoother transition requirements
fromonetype of parking to the other (i.e. giving credits for previously executedtasks, relaxing the time
limits for executing the transition tasks)

o FAAadoptedatemporary provisionregardingimplementation of Short Term Escalation (STE)
Authorization of operators whereby, when complying with certainrequirementsand limitations, the
operator could exceptionally benefit of a 30% increase of the due control parameter of taskexecution
instead of the 10% limit — see INFO 20005* regarding Flexibilities for Managing Scheduled Maintenance
Requirements Due to the COVID-19 Public Health Emergency

3.3 Operator's Maintenance Program (OMP) during the parking
and storage period

The potential maintenance, logistic and economic burdens which could arise for the operators if the parking
and storagerequirements are only partially (or not at all) fulfilled should always be considered. Additionally, in
order to optimize the value protection of their aircraftassets and prevent costlyfindings atthe RTS phase,

2 See www.iata.org/contentassets/094560b4b d 9844fd a520e9058a0fb e2e/guidance-safe-transportation-cargo-passenger-cabin.pdf
3 See slide 63 at www.iata.org/contentassets/6b515488eb214482987049cadad8bbc1/mcc2020-webinar-series _episode-01.pdf
4See www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info/all_infos/media/2020/InFO20005.pdf
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many operatorsareinterested in customisingthe parking/storage maintenance program to address the
individual aircraft condition with maintenance actions above and beyondthe standard requirements.

There are two main categories/types of aircraft maintenance actions which the operators mustaddress:

a. maintenancelinked toinitiatingand sustaining aircraft parking/storage and related de-preservation for
aircraft returnto service

b. maintenancelinked to the OMP under whichtheaircraftis approvedto operate

The maintenance tasks under point“a" above couldbe seenas “opportunity-based”and arerelying onthe
AMM Chapter 10 applicable content. The maintenance tasksunder point "b"” above arethe ones included inthe
scheduled maintenance program applied by the operator tothe respective aircraft and are relyingonthe MPD
and MRBR documents.

In discharging its responsibilities for planning and execution of maintenance actionsinboth categories
mentioned, the operatorwill have to consider ADs, SBs or otherapplicable documents originating from
Regulators or OEMs.

Whilea grounded aircraftis always alossof operator'slift capacity and related revenue generation, this
represents avery goodopportunity for aircraft maintenance work “catch-up” on previously delayed cabin
modifications and refurbishment or incorporation of various applicable (but optional) SBs. A business decision
for engaging in such maintenance would have to consider if the respective work is feasible from a technical
capability stand-point under the relevantrestrictionsimposed by thecrisis.

In the development of the OMP a certainaircraft utilizationrate (in FHand FC) was assumed. While a
change/switchto theaircraft "low utilization rate” maintenance program would notreduce the “maintenance
burden” correspondingto operational FH or FC (and infact the opposite couldbe expected), the utilization
assumptionshouldbe considered when analysing the maintenance task effectivenessfor any OMP
optimizationwhichis pursuedinthe crisis circumstances.

Althoughthereduced or completely stoppedaircraftflight operationsmovedinthe future the need for
performing maintenance tasks controlled by aircraftactual utilization parameters (FH or FC), the tasks
controlled by calendartime (CT) may still become due during this inactivity period. Thereare somelimitedtime
extensionflexibilities which the OEMs made already available for mostaircraft types(see Appendix B). Such
extensions may be sometimes referredto froma practical perspective as "aircraft clockstoppage”. This added
flexibility to the DA Holder’'sICAs creates opportunities for operators toaddressnot only the restrictions
imposed at present time on maintenance activity (e.g. due to aircraft parking location, airspace closure etc) but
also to avoid a possible bottleneck of potential overflowin maintenance needs at the time ofrestart of
operations.

However, it should be clear to operators contemplating the use of such task escalation flexibility that the
potential for maintenance findingsand the workinvolved inrestoring the aircraft part or systemto therequired
airworthiness standard (e.g. addressingin-situaircraftcorrosionup to Level 1)would come at a cost.
Additionally, for the aircraft still within the warranty period, any claims for repairwork link-able totasks that
were escalated under the above-mentionedflexibility, maybe questioned by the entity offering the warranty
(e.g. OEMSs).

The provisions foritem "a"” above generated maintenance tasks wererecently revised by OEMs (see Appendix
B) to incorporate ingeneral additionalflexibility/options regarding the threshold, interval, consumables and
accomplishmentinstructions for such tasks.
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In a circumstance of a maintenance task partialor total non-compliance, the operator'sactiontoseek OEM's
guidance for options and support wouldbe most valuable before the fact (i.e. if and when the likelihood of such
non-compliance scenario is envisaged). Asking for OEM's guidance and alleviation measures after the fact (i.e.
when such non-compliance alreadytookplace)is always more costly intime, effort and consequences.

This document is focused onthe elements related to maintenance actionsfor the aircraft parking/storage and
related de-preservationand aircraft returnto service.

3.4 Aircraftsystemsspecificities

While this sectionwillidentify some of the aircraft systemsand equipment specific elements toconsider, the
discussionis kept tothe generic level withinthe specified ATA focus. Additionally, the below presented
selectionof ATA chaptersis not intended to provide an exhaustive and/or comprehensive selection of aircraft
systems with required maintenance actions but rather to remind, by way of specific examples, the complexity
of elements whichmust be considered when maintaining a parked/storedaircraft.

Operators are strongly advised to keep up to date with the applicable aircraft type information produced
by the respective aircraft OEM. The timely technical information, available to operators through normal
communication channels withtheir OEMs (see Appendix C— Operators contacting aircraft OEMs) is
essential to define the particular maintenance action applicability and execution details.

The operators mustbeacutely aware of a series of interdependenciesbetweentasks and alsothat usingsome
task escalationflexibilities provided by the OEMs in this crisis context may lead toadditional requirements at
the time of aircraft returnto service.

3.4.1 Electricaland avionics

The aircraft prolonged parking or storage procedures focused on electrical/electronic equipmentand
components should consider:

e Aircraft (electrical) grounding as required
e Control switches selectionto "OFF" and CBs de-activationto “open”

o Checkthe batteries full-charge status before de-energizing the aircraftand physically disconnect the
aircraft batteries betweenaircraft power-up cyclesfor maintenance; note thatat leastone OEM
highlighted that repeated physicaldisconnectionand periodic reconnection of Ni-Cd batteriesrequired
by parking may induce a progressive and permanent reductioninthe capacity of those batteries and
this triggeredarevision of some of the applicable requirements of the OEM

o Basedonbatteries’ typeand condition, parked aircraft environmental temperaturesand maintenance
actionintervals, consider if batteries shouldbe kept on-wing or beremoved to be stored/servicedin

theshop

o Validateifkeepingavionics LRUs inactive on-aircraftbetween power-up cyclesfor maintenanceis
compatible with the parking/storage environmental conditions

e Capping ofall disconnected electrical connectors

e Servicing requirements and operation periodicity of IDGs and VFGs
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3.4.2 Flight controls

The preservationand maintenance of the system during parking includes in general (without being limited to):
e Keeping all surfaces clean, free of corrosionwith all structuraldrain holes unobstructed
e Lubricationand temporary protective coatingapplicationif required

e Positioning of controlsand flight control surfaces to neutral/stowed.Note: if requiredfor the aircraft
type, ensurethat “gust locks"areinstalled/engaged

e Periodic power up ofrequiredsystems (i.e. electric and hydraulic power) to check operation of all flight
control surface ontheir completerange of travel. Note: include all primary and secondary flight control
surfaces with their control and actuation channels/subsystems (mechanical — electric/electronic —
hydraulic)

3.4.3 Engines and APU

In general, the engine and APU are following the parking/preservation program and applicable maintenance
tasks identified bythe aircraft OEM. Some airlines maybe interested in following the engine OEM preservation
maintenance programto capture additional flexibility when offered by the engine OEM. While this "decoupling”
of preservation programsbetweenthe aircraft and itsengines maybe of interest especially when pursuing
engine removal (i.e. ending with “off-aircraft engine”) the airlines should pay attention to appropriately tracking
criteria ofthe "asset” preservationtasks.

¢ Inlet and exhaust plugs/covers shouldbeinstalled. Note: if the standard set is not available, alternatives
may be used with OEM acceptance

o Ensureperiodic engine shaft rotation/cranking as required (Note: it shouldaddress the engine LP, IP
and HP spools)

e Engineperiodic startand operation per the OEM suggested engine run profile (including T/R operation
if required)

o Performenginefuel systemconservationas applicable

o Particular attentionmay be required topreventengineinlet lip skin corrosion
e APU periodic start and operation

o APU fuel system conservationas applicable

e Enginesand APU fire bottles deactivation/removal is considered
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3.4.4 Landing gear, wheels and tires
Thetypical maintenance actions wouldinclude:

¢ Installlanding gear safety pinsand chock wheels

o Do a generalvisualinspection of thelanding gear system, including wheels, tires and brakesbefore
commencing the parking period

¢ Install protective coversas recommended
e Lubricatelanding gear and landinggear doors per AMM
e Apply corrosion preventive compoundsto all bare metal parts of the landing gear

e Periodically check tire pressure, tires for "hot spots” and rotate periodically tire/wheel to alternate the
ground contact point

¢ |dentify, troubleshootand correctany shock absorberleaks of thelanding gear (main gear or nose
gear)

¢ Checklanding shock absorbers’extensionand nitrogen pressure.Service shock absorbersifrequired
¢ Changewheels orinspect and repack wheel bearingsto prevent corrosion due to grease migration

e Operategear steeringsystem

e Operatebrakingsystem

e General check for corrosion ofthelanding gear, landing gear doors, actuating mechanism,landing gear
steering mechanism and landing gear bay

Note:

e while OEM's requirementfor operation of landing gear and doors(i.e. gear swings) may qualify for
an extension of the task periodicity during parking, generally the taskis requiredto be completed
(including check of alternate extension operation) before the aircraft RTS.

¢ functional checks of the steering and braking system mayalso have a “recency condition”before
RTS

3.4.5 Interiors

The entry/induction of the aircraft ina parking/preservation programis conditionalto completion of several
stepsimmediately after or sufficiently close to the aircraftreturnfromitslastflight and before the parking
period/program starts. Thisincludes the actionsto ensure that aircraft water and waste systemis serviced
(drained — emptied - cleaned/vented), aircraft escape slides are secured indisarmed conditionand all galley
inserts are permanently removed fromthe aircraft.

The aircraft interiors related steps should include removal of trash/debrisand surface cleaning of:
e galleys, lavatoriesand cabinmonuments;

e cabinseatsand carpets (includingunder the seat areas);
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cabinenclosures (e.g. cabinets, closets and overhead bins);
FCR and CCRareas;
flight deck compartment;

cargo compartments.

The periodic tasks during the parking period should ensure that:

seats and carpets areinspected for moisture and mildew or other spoiling effects;

cabinaverage humidity is maintained below 70% (periodic operation the air conditioning system should
address that). Note that employing aircraft independent de-humidifiers may be considered;

doors and hatches are closed whenaircraft is unattended;
theremoval of slide/raft assemblies is consideredas well as that of pax life vests;

the deactivation/removal of oxygenbottles/cylindersis considered.

3.4.6 Fuel

The maintenance actions specific to the aircraft fuel system and fuel tanks should consider at a minimum to:

Ensure for the entire parking perioda fuel quantity in each tank of minimum 10% of the tank capacity

Note: sometimes the parked aircraft weightis additionallyincreased by uploading a higher fuel quantity
in thetanksinorder to prevent aircraftfromleaving its parked position under the effect of highwinds

If defueling is required, due to maintenance workto be carriedout, it is the responsibility of the airline to
ensure that the defueled fuel is used in the most expeditiousmanner to refuel the same aircraft or
another aircraft ownedby the sameairline.

Perform periodic water drainage of all fuel tanks (i.e. fuel sumping)

Performinitial and periodic fuel sampling analysisfor microbiological contamination of each fuel tank
(evenif apreventive treatmentwith biocide was appliedto the aircraft for the extended parking period)

Ensure biocidal treatment of fuel tanks based on microbiological contamination monitoring (i.e. curative
treatment)

Note:

o Biocideproduct userestrictionsmay apply for some aircraftlocations(e.g. States notauthorizing
the use ofthe biocide productintheir jurisdictions), aircraft/engine types and biocide producttype

o Ifbiocides are prohibited or not available, the manual removal of the microbiological particles may
be envisaged (check OEM documentation)

o Incaseof significant microbiological contamination repeatedreplacement of fuel filters of engines
and APU maybe required for aircraft RTS and after aninitial operationsinterval after aircraft RTS.
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o If highlevel of microbial growth has been detected, active anti-microbial measuresare required.
The fuel contaminated cannot bere-cycled backinto aviation fuel storage at any dilution despite its
meeting the full specificationtests.

3.4.7 Environmental Control System (ECS)

The various air conditioning subsystemswillbe operated mainly with the purpose of circulatingthe air inthe
cabinand to ensure ventilationfor preservingan acceptable humiditylevel (below 70%).

While air conditioning packsand their ACMsusually rely onair bearings, servicing of existinglubrication
systems on particular aircrafttypes shouldbe ensured as applicable.

The ECS dedicated external air inletsand exhausts should be adequately protected during parking/storage
(closed - covered - plugged).

3.4.8 Hydraulics

The aircraft hydraulic systems' operational status is needed for executing some of the maintenance tasks
required during the aircraft parking period (e.g. depending on the aircraft type: movement of flight control
surfaces, gear steering, geardoors, braking systemetc.)

Appropriate servicingshouldbe ensured before activating anaircraft hydraulic system (including the check of
hydraulicreservoirs'fluid levels). The alternative tousing the aircraft hydraulic pumps couldbe to use a ground
hydraulic cart (GSE) to pressurize the system (with measures in place to avoid contamination of the aircraft
hydraulic circuits).

Standard maintenance precautions should be followed for any maintenance work involving the high-pressure
hydraulic circuit.

The parked aircraft periodic maintenance should include:
e Check for hydraulic systemleaks

e Cleaning and lubrication of hydraulic actuatorrods exposed toambient environment

3.4.9 Air data probes and sensors

The aircraft probes and sensors should be protected with appropriate covers and plugs. This wouldensure
that corrosion or damage to the probes and sensors during parkingis avoided/limited and any contamination of
the probes and sensors ports or lines is prevented. Such contamination by insects'access and nestingis a
frequent occurrenceingrounded aircraft.

The systems'preservationactions should facilitate a smooth RTS whichincludes:

e Removal ofall covers and plugs (special attention should be givento complete removalin case of using
ad-hoc and non-standardprotectionsfor probes and sensors)

e Detailedinspectionofall probes and sensors is completedincluding checking theirdrain holes for free
and uncontaminated condition

¢ Inspectionand contaminationremoval of all pitot-static lines, probes and sensors (including low

pressure nitrogen blowing of lines as required)
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e Completionof probesand sensorssystem functional checks as well as any required leak checks of the
system

3.5 Lessonslearnt

The unprecedented fleet size movement towardsaircraft parkingand storage did highlight specific challenges
which forced the airline technical teams and their OEM counterpartsto embark ona steep learning curve.

This sectionwas included inthe guidance document toincorporate some of the specific lessons learntwhich
were shared by participants inIATA hosted callsand webinars with aircraft technical operations focus.

e Addressingthe high environmental humidity may lead the operator to a decision of running the aircraft
air conditioning packs once every three daysto control humiditylevel inside the cabin

¢ Draining the water from fuel tanks onathree-day cycle proved effectiveina humid parking
environment

o Preventing APU corrosionissues by APUruns every three days was effective in high humidity
environment and also enabled operation of air conditioning packsto limit cabin humidity level

o Keeping batteries ontheaircraft and notdisconnecting the batteries was possible with battery
charging operationinathree-day cycle (harmonized with APUruns)

e Lackof CBcollars could be addressed by temporary use of electrical tie-wrapswith appropriate
precautions for not subjectingthe CBto abnormalmechanical load during installation/removal of the
tie-wrap

e Aircraft cavitiesand ports/orifices shouldbe thoroughly and safely protected/sealed by covers, plugs
or other suitable protectionssuchto preventtheintrusionand nesting of small animals, birdsand
insects (like mud wasps); the presence of such covers should always be easy tonotice/observe by
technical personnel dueto their bright coloursand safety flags

e Applicationoftemporaryprotective coatings(i.e. Corrosion Inhibiting Compounds — CIC) of all bare
metal surfaces may be envisaged in challenging parking conditionsinadvance of time thresholds
required by the OEM

¢ Implementationofaseven-day cycle of engineinlet lip skin cleaning with approved solvents and
followed by dry-wipe proved tobe effectivein preventing engineinlet lip skin corrosion occurrences

o The frequency of engine-runs during parkingperiodshouldbe optimized bythe operator, sometimes a
seven-day cycle may be chosenbased onaircraft systems operation considerations and corrosion
preventionactions although the engine-runs could have been scheduled followingona muchmore
relaxed requirement fromthe OEM (like at 14 or even 28 days); additionally, a complete operation of the
bleed air system components (involvingengine HPV, PRSOV and LP check valve) may be preferred
althoughrequiring a higher engine power setting duringground runas opposedto an engineidle only
operation.

¢ Completionof some maintenance tasks may exceedthe capabilities available at the aircraft parking
locationand one-time re-locationflights maybe required withadequate approval/dispatchand flight
restrictions (e.g. flying withgear downand lockedto abase where aircraft jacking and gear-swing
capabilities exist)
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3.6 Aircraftsecurity considerations

The following aircraft parking security considerations are listed here-below since they have anintrinsic link to
the preservation of aircraft airworthiness elements during the parking period:

o theaircraftis storedinaphysicallycontrolledspace or appropriate mechanismsareinplaceto ensure
theaircraft is not tampered with during parking

e ensurethat only personnel and equipment with appropriate identity, qualification and status credentials
validated by and known to the aircraft operator/owner could accessthe aircraft

e ensurethat any aircraft related action/eventis accurately recorded/documented inthe appropriate
technical and security logs

4 Aircraft Return to Service (RTS)
4.1 Generalconsiderations

The RTS phase should be carefully coordinated with consideration of all possible risks/hazards/mitigation
measures whichthe airline captured inits SRA (see section 5).

The review and scrutiny of all maintenance work due for the aircraftand its components/parts is essential.

A point of particular focus shouldbe the aircraftactual configuration, its cross-reference with the allowable
configurationand the actionsto addressany existing gaps. This should cover both the aircrafthardware and
software components/ parts.

Additionalattention should be givento appropriately address any aircraft components / partsremovedfor off-
aircraft maintenance or storage events duringthe parkingperiod as well as for any “aircraft cannibalisation”
practices which could have occurred during that period.

4.7 Aircraftrecords

The accessibility/availability of aircraftrecords witha complete and accuratereflection of the aircraft state
(including allits systems — equipment — components) as well as the related maintenance work which took place
since the last flight before entering inthe parking/storage procedure is essentialfor:

e enablingtheaircraft returnto the airworthiness statusrequiredfor its release to service

e preserving the asset value for whatever the airline will decide for the particular aircraft(e.g. RTS, or
leasereturn, or retirement for part-outand capitalization)

The formand format of suchrecords (including but not limited to aircraftlogs, engine logs, maintenance work
packages, ADs & SBs status, LLPs report) must ensure the unaltered readability of information by any
legitimate stakeholder (e.g. operator, owner, regulator). Special considerationswouldberequired, inthe
prevalent e-records context of today, for addressing software portability/compatibility issues related to MIS
files.
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4.3 End of preservationandaircraftreleaseto service

The end of aircraft preservationis defined as the termination of the aircraft parking/storage periodand the
return ofthe asset to its operational statusfollowing the appropriate maintenance actions finalized with the
applicableaircraftreleaseto service certification (CRS).

The scenario whentheaircraft is returned toflight for a one-timerepositioning flownunder a Flight Permit (FP)
withassociated Flight Conditions (FC) is not illustrative for the above definition.

4.4 Aircraftsecurity considerations

A The following aircraft security considerationsare listed here-below since they have anintrinsic link to the
aircraft airworthiness at de-preservation followingits extended parking or storage. They constitute an essential
step inthe process of subsequentlyreturningthe aircraftto normal operations and are intertwined with
certifying the aircraft releasetoservice.

o 4.4.1 Generalaircraft security elements

o Ensure effective screening procedures and security procedures are in place for who can access the
airplane once the RTS process is initiated

e Validatethe currency of credentials (including the qualification ones) of personnelinvolved in aircraft
maintenance activity

e Aircraft hardware and software configuration changes or updates are validated as havingbeendone
only under controlled access, byauthorized personnel and are confirmedas appropriate through
physicalinspections

o 4.4.2 Cyber Security specifics

e PerformaRisk Assessmentof critical information/dataand communicationstechnology systems
related to aircraft operations and connectivity based onthe new cyber security posture (as emerging
from the pandemic context), including cyber security for continued airworthiness

o Validatewiththeaircraft OEM thelist of critical systems, and ensure logsareintegratedand new
baselining ready for anomalydetection, and updates are validated withintegrity checks

e Involvetherelevant overseeing airworthiness Authorityto validate and distribute possible missing
information, guidance or disclosure on software patchand updates or other mitigationsand/or
countermeasures

e Communicate withentities/subcontractors engaged inthe Supply Chainfor modifications and
adjustments tosystemsand processes, and toensurelogs are integrated and new baselining ready for
anomaly detection, and updates are validated with integrity checks

e Validate expiry dates of Certificates usedto satisfythe identity assurance via the identity management
solutionemployed, as well as the PKl or cryptographic system for data integrity assurance and
requirement

e MobileDevices like EFBand PMAT to be updated and re-assessed under the new cyber security
posture

o Logreview, validationand archiving ofall softwarerelative tocritical systems, to ensure thatnoillicit
softwarewasinstalled or connectedto the aircraft, illicitaircraft systemaccess or modification during
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parking & storage. Should anillicit actionbe suspected, maintenance actionsshouldbe performedto
check theintegrity of the connected systems and, whenever necessary, restore themaccording to the
relevant entity's instructions

¢ Implement anapproachidentical tothe one mentioned immediatelyabove withrespect toall
maintenance devices, systemslike Dataloaders, media, all software and credential systems.

e Review the OMP against the latest Risk Assessment, as new teams performing maintenance or remote
operations may have changed the landscape of the surface attack of some equipment, special
attentionshould be takenif suchremote access could affect continued airworthiness aspects

e Ensurethat basictrainingin cyber security, checklistsand best practices areimpartedto allteams
performing or supportingaircraftmaintenance actions

4.5 Non-revenueflights

The operatorshould be aware of any aircraft OEM or CAArequirements for completing a non-revenue flight
following a prolonged parkingor storage period and before RTS for revenue flight. If such a flight is required,
theintended flight profile should be clearly establishedto satisfy the requirements.

Whenever the in-flight required checks could be keptto a minimum by corresponding on-ground substituting
steps, the operator should pursue that alternative if adequate ground support capabilitiesare available (e.g. a
ground pressurization functional check may satisfy a lengthy flight one; performing aircraft on-jacks landing
gear swings —including “free-fall" extension- may be anacceptable alternative toin-flight operation etc).

Sometimes the aircraft may have undergone significant maintenance work (e.g. scheduled base heavy-checks,
modifications orrepairs) in conjunctionwith the parkingperiod or is completingan operator/owner transfer-
delivery -leasereturnevent at the end of that timeframe. Commercial commitmentsand/oroperator's
adopted practicesmay lead to execution of a check flight although thisis not mandated by the Regulatoror
required by the OEM.

Itis very important toconsider thatif a maintenance check flight (MCF) will be performed, based onthe details
ofthe flight profile and the complexity of in-flight check elements, certainregulatoryrequirements for the
qualificationand experience of the flight crew mustbe met as part of the specific MCF procedures and
authorizations whichthe operator musthold for executingsuchflights.

4.6 OMP subseqguentto parking and storage

The aircraft continuing airworthinessand reliability required in operations are heavily dependent onthe OMP.

The parking/storage period may have brought elementswhich must be accurately capturedinthe subsequent
implementation of the OMP (see considerations presented in section 3.3).

In particular, the use of OEM granted “limited” extensions for some due tasksthreshold/periodicity mustbe
accurately accounted for. The "cascading effect” of using such extensions will be reflected inadditional and/or
out of phase maintenance tasks whichwouldhave to be planned for, tracked and supported for anextensive
period beyond the time of aircraftreturntooperations. The costs of doing that may even push operatorsto
consider "bridging maintenance” actions toreturntheaircraftwithinthe “not escalated tasklimits”.
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The RTS may coincide also with some aircraft modifications (e.g. changes in cabin configuration) which could
lead to updates/adjustments, removal or addition of some maintenance tasks inthe OMP.

In the context of the pandemic crisis thereis a major emphasis onand shift inaircraft cleaning and disinfection
practices to addressthe bio-safety requirements and expectations from commercial air transport activities.
Such added elements may have animpact onand should be considered by the OMP at leastinareas like:

e Biohazards in execution of maintenance: execution of maintenance tasks onwater and waste system
is flagged inthe AMM withwarningsregarding use of adequate PPE (like protective clothing, gloves,
eye protection, face mask etc.), compliance withall local health and safety precautions and regulations
including the appropriate disposal of hazardous or biohazardous waste and substances; this shouldbe
emphasized also whenworking onsome air conditioning system components—e.g. the
removal/replacement/disposal of HEPA filters executed sooner than 72 hours elapsed time after the
last passenger flightwas completed by the subjectaircraft shouldbe considered as generating
potentially biohazardous waste and the removed filter units shouldbe handled accordingly

¢ Ingress preventionto avionics and electrical units: the condition of protectionand sealingelements
of control panels, environmental sensors, electronic displaysand avionics units or electrical equipment
with potentialexposure to ingress of vapours and liquids (like cleaning and disinfection substances®)
should be part inspected/restored; suchroutine maintenance actions shouldbe implemented
especially for the flight deck but also include the passenger cabin, galleys, lavatoriesand crew rest
areas

e Cabin interiors maintenance: the effects of anintensive sanitization programintroduced inaircraft
operations during the pandemic mayraise additionalmaintenance actions due to frequent application
of cleaning and disinfecting substances; the actionswouldbeintended topreserve operational
features and characteristics (including mechanical, flammability, surface condition and aesthetics) of
seats, monuments, IFE equipment, cabinwindows etc; the used chemicals and methods of application
must be consistent withthe OEM and operator approved documentation; any relevantfindings should
bereported and should trigger adequate restoration and monitoring actions

e Corrosion control: structuralcomponents - like seat tracks — couldbe exposed in particular to cabin
cleaning/disinfecting liquids with corrosive actionwhen these are not applied per the intended
procedure or inadvertently spilled in high quantities; the geometry of the component may present
areas/crevices/narrow spaces prone to trapping/puddling of the liquid and this would compound the
exposureto corrosion; appropriate inspection, repair or replacement maintenance taskshaveto be
implemented

o 4.7 Lessonslearnt

The unprecedented fleet size movements out-of and back-in active flight operation did highlight specific
challenges whichforced the airline technical teams and their OEM counterparts to embark ona steep learning
curve.

This sectionwas included inthe guidance document toincorporate some of the RTS lessons learnt whichwere
shared by participants inIATA hosted callsand webinars with aircraft technical operations focus.

5 See www.iata.org/contentassets/5d42ffd 2b 6ee43a8963ee7876584d e5al/air craft-cleaning-quidance-covid.pdf
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¢ Removal ofall plugs, protections and covers installed during parkingwith specific accountability for
any non-standard partsand materials whichmay not have inherently the high visibility elements (e.g.
colours, safety flags) for triggering their removal before flight; failing tocomplete the above wouldlead
to system contamination, abnormaloperation or inoperative systemsand FOD inflicted damage, all
with potentialflight safety severe consequences

¢ Allpneumatic valves shouldbeinspected,and their operation shouldbe checked per AMM
correspondingtask

e Ahighpower enginerunshould be considered beforeafirst flight RTSin order to executea complete
operational check of the engine bleed air system valves (including HPV, PRSOV, LP check valve) and
aircraft air conditioning packs operation (using engine source, APU, cross-bleed, Low and High setting
etc.)

e Inspect for unobstructed and clean condition of all drain ports/holes

e Particular attentionto detailed inspection of areas prone to wildlife intrusion, birds and insect nesting

e Special attentionshouldbe exercised for the possible contamination of the pitot static systemand air
data sensors includingany associated sensing lines®

o Operationaltestofthermal anti-ice systemsand correspondinganti-ice valves
e Provisionfor enoughtime (to avoid dispatch delays)for aircraft thermal stabilization (in some cases
aircraft cooling may be necessary) followed by electrical power-up,completion of PBITs and systems

reset and troubleshooting as required

e Consider requiring extensive operational checks on Avionics/Electricals/Standby/Alternate systems
after the parking period

o Performdetailed inspectionand operational checks of galley equipment - water boilers, ovens, faucets
and lavatory equipment

o Completeflight controls operational checks inall normal and alternate modes of operation

6 See for example EASA SIB 2020- 14 - https://ad.easa.europa.eu/ad/2020- 14
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5 Safety risk and aircraft airworthiness
5.7 Generalrecommendations

Itis of the utmost importance that, for eachindividual aircraft intheir fleet, operators are cognizant of the
specifics regarding:

e Aircraft actual configurationand location (with details onaircraft accessibilityand GSE availability,
restrictionsfor APU and engine operation, fuel onboard and lastrefuelling etc.)

e Maintenance and utilization statusrecords (withlastflight info, the maintenance programwhich the
aircraft is undergoingand the performed maintenance tasks including any preservationwork
accomplished etc.)

e Eligibilityand use of any maintenance tasks’ extensions or exemptions or execution deviations (agreed
to by the OEMs and/or granted by the Regulator)

Typically, operatorsshall perform a detailed safetyriskassessment toidentify hazards, evaluate and mitigate
correlated risks. Some examples of possible risks include, butare not limited to, the following:

e Restrictionsimposed by aircraftaccessibility and/or location

e Aircraftrequired and intended work package as well as its conformance to the latest documents
and informationfrom the aircraft OEM and relevant Regulator/ Competent Authority (CA)

e Proficiency ofavailable personnel
e Availability of facilitiesand GSE
e Availability of consumables and parts

e Availability of tools with valid calibration
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5.2 Safety Risk Assessment (SRA)

The Safety Risk Assessment template provides a sample of the most common hazards, risksand mitigationactions.lt is notintended to be anexhaustive
list. Each operator mustverify and adjust theirrisk assessment inaccordance with company policiesand operations.

e ltisassumed that eachmitigating actionthat an operator would pursueis implemented only bythe competent personnel withappropriate
training, qualificationand authorization.

Consequence |

New
ontrols

Existing

Controls Mitigation Action

Ownership C

(worst case

scenario) gaid

Probability

Expiration of validity
of operator's AOC

The operatorlossesits
regulatory established
quality/roles/responsibilities
towards management of
the continuing
airworthiness of its fleet of
aircraft and, consequently,
the recognition of the
operator's actions for
aircraft continuing
airworthiness could be lost.

Invalidation of
Operator's
performed aircraft
airworthiness
related
actions/work

Grounded fleet

organization
executing continuing
airworthiness work
forthe operator's
fleet.

airworthiness services
within the scope of its
approval.

Expiration of validity | The said CAMO loses the The Operator
of CAMO regulatory recognition to cannot receive
certification of an performthe continuing continuing

airworthiness
services from said
CAMO
organization

Grounded fleet
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Expiration of validity
of AMO certificate of
an organization
responsible for
execution of
maintenance work
on operator's fleet

Hazard

The said AMO loses the

regulatory recognition to
perform aircraft

maintenance work within
the scope of its approval.

Consequence

(worst case
scenario)

The Operator

cannot use said
AMO for
maintenance work
on its fleet of
aircraft

Grounded fleet

Existing
Controls

Probability

Expiration of
individual aircraft
CofA or supporting
ARC foran aircraft
in the operator's
fleet

The Operatorwould lose
some of its lift capability by
having the individual
aircraft grounded and the
assetwould be
immobilized at its current
location.

The individual
aircraft is legally
groundedina
location where
pursuing a
renewal/extension
of the CofA is not
possible

22 Guidance for Managing Aircraft Airworthiness for Operations During and Post Pandemic
Not controlled when downloaded or printed

Rating

Mitigation Action

The Operator subcontracts

the respective aircraft
maintenance work to
another AMO with a valid
certification or free-up the
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Ownership

New
Q0
Controls <
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o

Tolerable
(with
mitigation
actions)

Ensure the continued
validity of the aircraft CofA
by requesting to the CAA of
the State of Registry an
extension of the CofA
validity (based on exemption
or alleviation mechanism)
untilemergence from
pandemic restrictions.

If such continuation of CofA
would not be obtainable, a
Permit to Fly with
appropriate Flight
Conditions should be
requested forrepositioning
the aircraft to a suitable
location as applicable.

Tolerable
(with
mitigation
actions)
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Hazard

Aircraft Parking or Storage Process & Procedures

Consequence

(worst case
scenario)

Existing
Controls

Probability

Rating

Mitigation Action

: New
QR Controls

Probability

Parking aircraftin
positions designated
outside the typical
areas foraircraft
stationed orin-traffic
surfaces (e.g. apron-

Aircraft presence
limited/missing
signalization

Significant aircraft
damage and/or
employee injury

Provide temporary ground
markings, area signalization
and illumination as well as
aircraft's zonal limits visible
flagging and use of wing
walkers

taxiway-runway) of Congestion o Tolerable
an airport. (with Create access paths for (with
L position of adequate GSE or mitigation
existing ) f
N controls) tgmporary re-Ioca'tlon of the actions)
Limited access and support aircraft for execution of
forrequired periodic maintenance tasks
execution of parked aircraft
maintenance tasks (may
require aircraft re-
positioning)
Improper parking / Environmental conditions Significant aircraft Tolerable Perthe OEM
stowage forthe local | (wind/storm, humidity, damage and/or recommendations, airline Tolerable
environmental temperature, salinity etc) employee injury (with SOPs and local (with
conditions leading to aircraft damage existin characteristics (parking in mitigation
(tip over, corrosion etc.) controlg) wind, tie-down, aircraft actions)
relocation)
Prolonged parking Limited availability of AMM | Significant aircraft Tolerable Use OEMaccepted
without required specified aircraft standard damage alternatives to manufacture Tolerable
protective covers sets of protective covers (with and install non-standard (with
and plugs installed and plugs for prolonged L protective covers and plugs mitigation
parking. g forprolonged parking within actions)
controls) ; .
the required timeframe.
Prolonged parking Necessary maintenance Significant aircraft Weekly review of aircraft
with inadequate tasks required for parked damage Tolerable status and records in the Tolerable
preservation or aircraft tailored foreach MIS with cross-reference to (with
maintenance individual tail numberin the (with OEM technical updates for mitigation
propertime frame existing parked aircraft actions)
(threshold and periodicity) controls) requirements.

not tracked
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Prolonged parking
with inadequate
record keeping

Hazard

Missing orincomplete
records documenting the
aircraft maintenance work
executed during the

prolonged parking period

Consequence

(worst case
scenario)

Asset financial
degradation

Financial cost of
unnecessary
rework

Probability

Mitigation Action

Ownership

New
Q0
Controls <

>

=
©
2

o

Operation of aircraft
engines (idle or
above)including T/R
operation as
required by
maintenance tasks.

Aircraft parked in area
generally not used for
aircraft presence with
engines in operation

Personnel fatality

FOD ingested during
operation of aircraft
engines (idle or
above)including T/R
operation as
required by
maintenance tasks.

Aircraft parked in area
generally not used for
aircraft presence with
engines in operation

Significant aircraft
damage

Institute temporary dual-
Tolerable pat.h tracking of exeputgd
maintenance tasks in view Tolerable
(with of reconcilling that fortimely .(.with'
L entrance in the MIS mitigation
existing actions)
DT Re-constitute records for
completeness
Ensure visibility of "aircraft
with running engine" status, Tolerable
instruct personnel, (with
communicate, signaland mitigation
secure aircraft proximity f
dangerous areas during actions)
engine in operation
Execute additional
Tolerable | inspection forand removal Tolerable
of FOD in the proximity of (with
(with the aircraft before engine mitigation
existing operation g
controls) actions)
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Microbiological
contamination of
aircraft fuel system

Hazard

Non-compliance with
individual aircraft fuel
contamination program:
scheduled aircraft fuel
samples collection time
and periodicity, collection
procedure (i.e. pereach
fueltank), laboratory
analysis and results'
assessment,

Consequence

(worst case
scenario)

Hull loss

Existing
Controls

Probability

Aircraft Return to Se

rvice Process & Procedures

Aircraft flying while
not having the
required state of
airworthiness

Missing maintenance
actions due before aircraft
RTS

Hull loss
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-For long term storage,
Operators usually use
Biocide as a preventative
application, orwhen
microbial growth is detected.

-Routine waterremoval
(sumping)

-Some aircraft are fitted with
scavenging systems to
remove water from the fuel
tanks continuously.

-Follow up-to date AMO
procedures to ensure that
the biocide treatment is
performed in accordance
with the relevant AMM task.
-Remove the contaminated
fueland investigate the
source of the contamination.

-Fuel suppliers to have an
adequate quality assurance
procedures in place to
ensure any biocides used is
well controlled

New

Ownership Controls 2
Q

>
=
©
2

o

Tolerable

(with
mitigation
actions)

Review all documentation of
aircraft status and
undergone maintenance
actions during the entire
period of parking/storage,
and address required
maintenance actions before
aircraft release for RTS

Tolerable
(with
mitigation
actions)
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Configuration not fit
forflight (e.g. lacking
airworthiness validity
of some parts and/or
software uploads)
due to changes
during the parking
period

Hazard

Degraded aircraft
capabilities and
performance

Consequence

Existing

(worst case Controls

scenario)

Probability

Hull loss

Unskilled personnel
performing RTS
check-flights

Degraded personnel
capabilities and
performance due to
minimal operations (e.g.
maintenance check flights,
pilot training flights)

Hull loss

Maintenance task
extension

Operatorincomplete
tracking of "out of phase"
maintenance tasks
generated as a result of
tasks'due
threshold/periodicity
extension use

Aircraft grounded

Aircraft to undergo
maintenance
events post
operational restart
(i.e. after RTS) but
prior orin addition
to the typical OMP
maintenance
packages
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Mitigation Action

Review aircraft config data

(MIS cross-reference etc)
and update/correct as
applicable the actual
configuration of the aircraft
before release forRTS.

Ownership

New
Q0
Controls <

>
=
©
2

o

Tolerable

(with
mitigation
actions)

Engage in planning and
preparation efforts well
resourced and timed by the
operator (e.g. definition of
in-flight maintenance
checkpoints and MCF
program)

Tolerable
(with
mitigation
actions)

Complete the required
maintenance actions before
aircraft release forRTS

Ensure the appropriate
amendment of MIS data to
reflect accurately the tail
number maintenance info
and enable accurate
tracking of "out of phase"
maintenance tasks

Tolerable
(with
mitigation
actions)
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Consequence

New

Existing
Controls &

Controls Mitigation Action

Hazard (worst case Ownership

scenario)

>
=
©
2

Probability

o

Missed maintenance | Operatorincomplete Hull loss Two ways cross-referencing
task(s) tracking of maintenance of work package content
work-package including the with OEM specific
planning and execution of recommendations
tasks which are not part of
the "regular" scheduled Tolerable
maintenance work (with
packages based on the mitigation
OMP, for each tailnumber actions)
Avionics generated Aircraft avionics systems Aircraft operational Allow enough aircraft
spurious messages | extended “power-off’state | delays, flight “power-on” time prior to
(i.e. maintenance and “out of sequence” cancellations, initial RTS for:
messages and Flight | operation of aircraft Rejected Take-Off - normal sequence of
Deck Effects)at systems could induce (RTO), In-Flight avionics units’ PBITs and
aircraft RTS “nuisance messages”on Turn Back (IFTB) stabilized operation; Tolerable
return to normal system or diversions - complete troubleshooting (with
operations at aircraft RTS as applicable and system mitigation
resets if needed actions)
Unreliable speed Air data pitot/static probes, | Hull loss Detailed inspection of air
and altitude ports and lines data probes and ports as
indications contaminated by dirt build- well as associated pressure
up and insect nesting lines/manifold,
during extended parking of contamination removaland
the aircraft leak check of the system per Tolerable
AMM (with
mitigation
actions)
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Microbiological
contamination of
aircraft fuel system

Hazard

Corrosion of metallic
structures, fuel quantity

indication problems, and
blocking of the scavenger

systems and fuelfilters
during flight

Consequence

(worst case
scenario)

Hull loss

Existing
Controls

Probability

Unauthorized or
unsecured access of
the EFB (abnormal
activity logged)

Identified operational
anomaly of the EFB
equipment

Aircraft Grounded
Operational Delay
EFB replacement

Dependenton
the equipment
capacity to log
and detect
abnormal
activities
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Mitigation Action

Institute quality assurance

proceduresin place

Review records of biocide
treatments.

Operators usually use
Biocide as a preventative
application, orwhen
microbial growth is detected.
-Routine waterremoval
(sumping)

-Some aircraft are fitted with
scavenging systems to
remove waterfrom the fuel
tanks continuously.

-Follow up-to date AMO
procedures to ensure that
the biocide treatment is
performed in accordance
with the relevant AMM task.
-Remove the contaminated
fueland investigate the
source of the contamination.
-Fuel suppliers to have an
adequate quality assurance
procedures in place to
ensure any biocides used is
well controlled

New

Ownership Controls 2
Q

>
=
©
2

o

Tolerable

(with
mitigation
actions)

Contain the malicious
element

Install new version of anti-
malware

Update the equipment
EFB full replacement
Reinforce cyber security
policy and procedures

Tolerable
(with
mitigation
actions)
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6 Regulatory requirements

0.1 General

The various Civil Aviation Authorities (CAA) have initiated the effort to identify and implement alternatives to
their regulatory provisions whichwould enable Operators to secure equivalentlevels of safety while the airline
activity is confronting the operational challengesand restrictions caused by the COVID-19worldwide crisis.

0.2 Regulatory references

Theregulatory bodies and the regulatory links/documentsreferenced beloware only a sample for the relevant
adopted measures, they are listed only for general awareness and Operatorsare advised tokeep in permanent
communicationwiththeircompetent CAA.The update and applicability of the referred to regulatory
documents listed here-by should be pursued by the Operator withtherelevant CAA ona case by casebasis.

ICAO:

EASA:

TCCA:

https://www.icao.int/covid/cart/Pages/Aircraft-Module.aspx
https://www.icao.int/safety/COVID-190PS/Pages/QRGs.aspx

Continued validity of maintenance organization approvals v1.0

Operators' continuingairworthiness responsibilities_v1.0

Operationaland Airworthiness considerations for the transportation of cargo in the passenger cabin

(TCPC) v1.0

https://www.faa.gov/news/updates/?newsld=94991

Cert Alert - TemporaryParking of Overflow Aircraft

SAFO - TransportingCargoon Transport-Category Airplanes Configured to Carry Passengers
Exemptionfor Transporting Cargo on Passenger Airplane Seats (Exemption 18561A)
Exemptionfor Transporting Cargo on Passenger Airplane with Cargo Secured to the Seat Tracks -
with or without seat removal (Exemption 18584)

Flexibilities for Managing Scheduled Maintenance Requirements Due to the COVID-19 Public Health
Emergency (INFO 20005)

https://www.easa.europa.eu/easa-covid-19-resources

Guidelines for the transportof cargo inpassenger aircraft exemptionsunder Article 71(1) of Regulation
2018/1139

Review of Aviation Safety Issues Arising from the COVID-19 Pandemic

Returnto service ofaircraft fromstorageinrelationtothe COVID-19pandemic

Proposed Special Condition on transportation of cargoin passenger compartments

Proposed Deviation ontransportation of cargo inpassenger compartments

https://www.tc.gc.ca/en/initiatives/covid-19-measures-updates-guidance-tc/aviation.html
NCR-029-2020, Exemptionfrom section 403.04 of the Canadian Aviation Regulations, extending the
validity period for all Aircraft Maintenance Engineer (AME) licenses to August 31, 2020.

IPB 2020-01, Authorizing Deviations FromApproved Maintenance Schedules Made Necessary by
COVID-19 Disruptions

IPB 2020-09, Conducting Onsite Activities During The COVID-19 Pandemic

Transportof Cargoin Passenger Compartment — Civil Aviation Safety Alert (CASA) 2020-04
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7 Commercial requirements

While the airworthy condition of the aircraftis essentially determined by compliance with technical and related
regulatory requirements, there are many commercial aspects which could facilitate or impede this compliance.

The airline should perform a careful review Aircraftand Component related contractual agreements to ensure that
certain commercial requirements will be met. These include but are not limited to:
e Aircraft Leasing agreements, maintenance reserves, conditions for engines and other components,
aircraft records etc.
e Engine Leasing and Flight by Hour Engine Maintenance agreements including record keeping
e Supply Chain agreements especially involving pooling of various aircraft components
e  Other Technical Operations / Supply Chain agreements that may have:
o Minimum flight commitments,
o Specific Turn Times that cannot be met due to part shortages and/or labor restrictions (travel
bans, physical distancing),
o Minimum order requirements that are no more essential but may impose burden on either the

airline or the supplier side

It is recommended that Operators fully understand provisions in their contracts that may be applicable because of
the crisis and the aircraft grounding situation. If questions, please try to work out a mutually agreeable solution
and keep constant communication with your providers. In addition, try to keep the records of the aircraft and its
components in the best possible condition as they are traded frequently among operators.

8 Feedback and Support

For feedback, questions and/or clarifications please write to techops@iata.org
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9 Appendix A - Abbreviations and Acronyms

ACM Air Cycle Machine

AD Airworthiness Directive

AMM Aircraft Maintenance Manual

APU Auxiliary Power Unit

CAA Civil Aviation Authority

CB Circuit Breaker

CCR Cabin Crew Rest (area)

CIC Corrosion Inhibiting Compound

CRS Certificate of Release to Service

CT Calendar Time

DA Design Approval

EASA European Union Aviation Safety Agency
ECS (Aircraft) Environmental Control System
EFB Electronic Flight Bag

FAA Federal Aviation Administration

FC Flight Cycle or Flight Conditions

FCR Flight Crew Rest (area)

FH Flight Hour

FP Flight Permit

GSE Ground Support Equipment

HEPA High Efficiency Particulate Arrestor
HPV High Pressure (bleed) Valve

IATA International Air Transport Association
ICA Instructions for Continued Airworthiness
ICAO International Civil Aviation Organization
IDG Integrated Drive Generator

IP Intellectual Property

IRM IOSA Reference Manual

LLP Life Limited Part

LP/IP/HP | Low/Intermediate/High Pressure

LRU Line Replaceable Unit

MCF Maintenance Check Flight

MIS Maintenance Information System

MOM Multi Operator Message

MPD Maintenance Planning Document
MRBR Maintenance Review Board Report
OEM Original Equipment Manufacturer

oIT Operators Information Transmission
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OomMP Operator Maintenance Program

PKI Public Key Infrastructure

PMAT Portable Maintenance Access Terminal
PRSOV Pressure Regulating and Shut-Off Valve
RPK Revenue Passenger Kilometers

RTS Returnto Service

SB Service Bulletin

SRA Safety Risk Assessment

STE Short Time Escalation

TCCA Transport Canada Civil Aviation

TR Temporary Revision

VFG Variable Frequency Generator
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10 Appendix B - Examples of OEMs' documents

The following listof OEM issued documents in supportof Operators’ optimization of their maintenance actions
during aircraft parking/storage, as wellas other alleviations related to means of ensuring the aircraft
airworthiness related to the pandemic crisis, is including only examples of OEM documentsat the time of
issuing this edition ofthe IATA Guidance. Thelist should not be deemed as complete/exhaustive for the aircraft
OEMs and their related documentsnor should it be considered as current.

Operators are strongly advised to contact the relevant OEM directly to ensure thatthe information
governing aircraft operations is based onthe appropriate document at its latest revision applicable to the
specific aircraft.

OEM Doc Reference Synopsis \

Airbus OIT_999.0073/13 Parking and Storage procedures

Airbus OIT_999.00019/20 Parking and Storage procedures: exceptional procedures and
recommendations related to Covid-19 massive Grounding situation

Airbus OIT_999.0026/20 Scheduled Maintenance Clock Stoppage further to Covid-19
Grounding situation

Airbus FOT_999.0028/20 Cargo in Cabin

ATR OIM 2020-004 Adapted aircraft preservation program due to COVID exceptional
context; aircraftimmobilization extension program; includes
scheduled maintenance tasks "clock stoppage" considerations for
stored aircraft

ATR OIM 2020-003 General guidance on carrying humanitarian aid and cargo on a
passenger aircraft as a result of the COVID-19 crisis.

Boeing Multi-model Parking and Various models extensions of: Normal Parking from 7 to 14 days

Storage and Active Storage from 60 (or 90) days to 180 days

Boeing MOM-MOM-20-0053 Information about disinfectant material that can be used on
airplanes associated with suspect cases of 2019 Novel
Coronavirus (2019-nCoV); information on High-Efficiency
Particulate Air (HEPA) Filters and operational considerations

Boeing MOM-MOM-20-0239 All Model Guidelines for Passenger Airplane Carriage of Cargo;
general guidance on carrying humanitarian aid and cargoas a
result of the COVID-19 crisis

De Dash 8-400 RIL 84-10- 0 to 28 Day Storage Temporary Allowance

Havilland 002C

De Dash 8-400 RIL 84-10-

Havilland | 003C 29 to 90 Day Storage Temporary Allowance

De Dash 8-400 RIL 84-10-

Havilland | 004A Up to 180 Day Storage Temporary Allowance

De . Dash8-400-A0M-856 Biocide Treatment of Fuel

Havilland
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11 Appendix C — Operators contacting aircraft OEMs

There are a number of ways the Operator should pursue to contact the Aircraft OEM to obtain the
technical documents and publications with relevance to technical support for the aircraft type/model.
These include contacting the Customer Support organization, the Field Service Representative, logging
into the OEM Portal and other methods.

If there is no regular contact between the Operator and the Aircraft OEM, the following web links (as
applicable) are suggested as a starting point:

e Airbus https://w3.airbus.com/
e ATR www.atractive.com/
e Boeing www.myboeingfleet.com/ReverseProxy/Authentication.html
e DeHAVILLAND https://iflybombardier.com (includes CRJ)
e Embraer www.flyembraer.com/irj/portal (commercial)
www.techcare.embraer.com/ (executive aviation)
e Sukhoi www.scac.ru/en/customer-services
e Viking www.Vvikingair.com/customer-support/technical-support
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