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lntroduction

Background

Following the XV230 Board of Inquiry, the Nimrod Team introduced Routine Technical Instruction

(RTl) RT]/Nimrodl2t2 (Nimrod En'hanced Systems lntegrity Checks)to consolidate and rationalise

a number of previous RTls. RTI/Nimrodl21lB [1] consolidated three previous RTls, increased the

pressure used within the pressurized fuel system checks to 50 psi and introduced a pipe security

check (as a result of the findings from the Ageing Aircraft Systems Audit (MSysA) Te_ardown of

XV236j. RTI/Nimrod/2 iZC L2lwas subsequently iel""sed taking into account the initial findings of

this assessment. RTI/Nimrodlzlz [1] included the foltowing activities:

1 . an examination of the aircraft fuel system between port and stbd No.3 ribs;

2. a leak check of the No.3 tank 4-way trunking;

3. an integrity check of the refuel pipes in the porl and stbd Engine Change Unit (ECU)

compartments;
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4. an electricalwiringinspectionin specificzones;

5. a pipesecuritycheck.

The NimrodTeamrequestedthatQinetiQconductan independentreviewof RTI/Nimrodl212B111
andproviderecommendationsfor improvement.

Evaluationconduct

QinetiQ'sreviewof RTI/Nimrodl212B[1] focussedon the clarityof visualinspectionsrequiredto
completetheRTIandtheestimatedmanhoursandfrequencyofthe instruction.

In orderto understandtheintentandexteniof the visualinspection,thefollowingextractfromthe
RTIis included:

(20) L)singa stronglight sourceandmirror,examineas farasposslb/ezones133,134,147,
148,153,154,413,423,433,443,511,512,513,514,524,611,612,613,614,and624for :

(a)Evidenceof /eaks (fuel, hydraulicfluid, oil and water) around fairleadsand brackets
utilisedto securepipes.

(b)Signsof leaks,as per 5a(20)(a)above,aroundthe fairleadsand attachmentpoints
utilisedto securepipes.

The QinetiQassessmentinspectedpipeworkcontainingthesefluids,ductingand the electrical
looms,connectors,terminalblocksandcomponentswithinthezonesspecified.

A team of QinetiQevaluatorswas detachedto RAF Kinlosson 8 June 2009 to conduct
RTI/Nimrod/2129l1l on a retiredNimrodMR Mk2 (tailnumberA/254). The aircraftinspection
was carriedout by aircraftengineersusingstandardaircraftengineeringpracticesto identify
observations.Theseobservationswere then assessedto determineif they shouldhave been
capturedfromtheinstructionswithinRTI/Nimrod/2128[1].

The MODForm700 documentationrecordedthatthe aircrafthad beensubjectedto the RTIfive
timesat Fonruardmaintenance.The aircraftwas retiredfrom servicein April2009and all four
enginesand other componentshad been removedto supportthe in-servicefleet. QinetiQ
presentedthe initialfindingsfromthe RTI visualinspectionto representativesfromthe Nimrod
Team,RAFKinlossand2 Gp at a meetingheldon 2 July2009.lt wasdecidedfromthe meeting
that the visualinspectionneededto be repeatedon a Fonvard-Fleetrepresentativeaircraftto
ensurethattheresultsof theinspectionon XV254hadnotbeenadverselyaffectedbytheremoval
of the aircraft'senginesor othercomponents.Therefore,a team of QinetiQevaluatorswas
detachedto RAFKinlosson 7 and 8 July2009to carryout the inspectionon XV229,whichhad
flownthepreviousdayandbeensubjectedto RTI/N|mrodl212B['l] duringDepthmaintenanceand
Fonrardmaintenance(on8 June2009).As requestedbytheNimrodTeam,QinetiQpresentedthe
preliminaryfindingsof theinspeciionto representativesfromtheNimrodTeam,2 Gp,Forwardand
Depthon8 July2009.

Resultsof the assessment

VisuafinspectionoI XY254

Duringthe visualinspect ionof XY254,a totalof 311 observat ions(131mechanicaland 180
electrical)weremadethroughoutthe specifiedzones.278of thoseobservations(98mechanical
and 180electrical)hadnotbeenaffectedby theremovalof theenginesor othercomponents,and
would be directlyidentiflablefrom RTI/N|mrodl?lZB[1]. As shown in AppendixA, these

QINETIQ/MS/SES/1R0902947I1
QinetiQProprietary

UNCLASSIFIED

2

2.1

2 . 1 . 1

Page2 of  20



2 . 1 . 2

2 . 1 . 3

2.2

2 .2 .1

UNCLASSIFIED
QinetiQProprietary

observationswere sortedby observation'type'and SentencingPanelcategory(examplesof the
flndingsof thevisualinspectionareshowninAppendixB).

The analysisshowedthatoverhalfof the observationsnotedwereattributedto eithercorrosionor
clearance,with contaminationto the electricalwiringbeingthe next prominentcategory. The
majorityof theobservationswereidentifiedin the bombbayzones,followedby the intakeandrib 1
compartments.

lt was concludedfromthe visualinspectionof XY254thatRTI/Nimrodl212B[1] providedadequate
instructionsto identifyany faultsthatwere present;however,it was evidentfroma reviewof the
Mod Form 700 that a significantnumberof the observationsmade by QinetiQhad not been
recordedor rectifiedwhen RTl/Nimrodl212was last carriedout on the aircraft.lt is therefore
recommendedthatthereasonfor the recordablefaults,identifiedduringtheQinetiQassessment,
notbeingrecordedby the MaintenanceOrganisationsareestablished.Furthermore,physicaland
documentationqualityassurancechecksshouldbe conductedwithinthe fleetto ensurethat
RTf/Nimrod/z128l1lis beingcompliedwithto therequiredstandard.

Additionalobservationfrom XV254inspection

Althoughnot directlyrelatedto RTI/NimrodlzlzB,it was observedwhen enteringthe bombbay
area that the cross feed ductingshroudhalf clampswere incorrectlyorientatedas shown in
Figure2-1 below. The half clamps are removedand inspectedduring every After Flight
Maintenance(Servicing)underRTI/Nimrod/235A[3].The correctorientationof the halfclamps
allowsanyfluidcontaminationto drainfromtheshroudandawayfromthe hotcrossfeedduct.lt is
thereforerecommendedthatphysicaland documentationqualityassurancechecksareconducted
withinthefleetto ensurethatRTI/Nimrod/23SA[3]is beingcompliedwithto therequiredstandard.

Figure2-1; Crossfeedductshroudhalf clampseamsincorrectlyorientatedon W254
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Visual inspectionof XV229

Duringthe visualinspectiono'fXV229,a total of 358 observations(192 mechanicaland 166
electrical)weremadethroughoutthe specifiedzones.256 of thoseobservations(95 mechanical
and 161 electrical)wouldbe directlyidentifiablefromthe RTl.As shownin AppendixC, these
observationswere sortedby observation'type'and SentencingPanelcategory(examplesof the
findingsof thevisualinspectionareshowninAppendixD).

Althoughsome of the fuel systempipeworkand ductshad been replaced,therewere stil la
numberof recordabledefectsrelatingto pipeworkandductclearancebetweenadjacentpipesand
structurethat shouldhavebeenconcessedat installation.However,the numberof corrosion-
relatedobservationsidentifiedwithinthe fuel systempipeworkand couplingswas significantly
lowerthanon XV254.

Itwas concludedfromthevisualinspectionof XV229thatRTI/Nimrodl2l2B['l] providedadequate
instructionsto identifyany faultsthatwere present;however;it was evidentfrom a reviewof the
Mod Form700 that a significantnumberof the observationsmadeby QinetiQhad not been
recordedor rectifiedwhenRTI/N|mrodl212was lastcarriedouton the aircraft.lt is recommended
that the reasonfor the recordablefaults,identifiedduringthe QinetiQassessment,not being
recordedby the MaintenanceOrganisationsare established.Furthermore,physicaland
documentationqualityassurancechecksshouldbe conductedwithinthe fleet to ensurethat
RT|/Nimrod/zl29l1lis beingcompliedwithto therequiredstandard.

There were a number of recordablefaults identifiedthat were outside the remit of
RTI/Nimrod/2128111.lt was consideredthatthesefaultsshouldhavebeencapturedduringthis
RTI[1]dueto theproximityof thefaultto thesystemsidentifiedforvisualinspection.Additionally,
thesefaultscouldhavebeendetectedduringothermaintenanceactivities.

Buildstandarddifferences

Fromthe inspectionof XV254and the subsequentinspectionof XV229,it was observedthat in
someareasof XV229,the fuel systempipeworkhad beenreplacedwith new or reconditioned
pipeworkand couplingsas part of STI/N|mrodl922.This replacementpipeworkand coupling
appearedto be in betterconditionandwasthereforeeasierto inspectfor defects,as illustratedin
Figure2-2below.

Figure2-2; lllustrationof thefuel systempipeworkonXV254andXV229
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Reviewof RTI/Nimrodl212

The review of RTI/Nimrodl212B[1] concentratedon the visual inspectionelementof the
instruction.The instructionstatedin para 5a(20)(a)to inspectfor "Evidenceof leaks(fuel,
hydrauticfluid,oil and water)around fairleadsand bracketsutilisedto securep,ipes". However,
thiswas not clearlystatedin the Reasonparagraphof the instruction,it is recommendedthat
RTI/Nimrod/2128[1] be amendedto explicitlystatewhichsystemsneedto be inspected,in the
openingreasoningparagraphontheRTl.

RTI/Nimrod/212Btl1requiresa minimumclearanceof 13mm betweenadjacentpipesandducts;
however,it doesnotspecifya minimumclearancebetweenthepipesandstructure.Nevertheless,
an inspectionof the generalconditionof the fuelpipeworkis requiredthatshouldidentifyareas
wherethe pipeworkwas eitherinterferingwith, or beingdamagedby the aircraftstructure.
RTI/Nimrod/212Ct2l addressesthisby includinga minimumrequiredclearanceof 2 mm between
pipesandstructure.

The numberof tradesmanman-hoursestimatedto completethe inspectionswas notdetailedin
RTI/Nimrod/2128l1l. RTI/Nimrod/212Cl2l indicatedthat 40 man-hourswould be requiredto
completethe inspections.The levelof inspectioncarriedout by the QinetiQteamwouldsuggest
that a total of 48 hours(24 hourseachfor A Tech M and A Tech Av tradesmen)wouldbe
necessaryto completethe instruction.Takinginto accountaircrafttypeexperience,the time
requiredfor the NimrodLineSquadronto completethe instructionwouldbe lowerthanthatof the
QinetiQteam. ln light of this experience,it is recommendedthat the numberof man-hours
estimatedto conductRTI/Nimrod/212be reviewedto ensurethatsufficienttimeis plannedforthe
inspect ion.

Additionally,the variationin interpretationof the RTIwithinthe maintenancecommunityled to
componentsand zonesthatare requiredto be inspectedbeingexcluded.lt is probablethatthe
evolutionof theinstruction,togetherwiththeman-hoursbeingutilisedhasledto thissituation.

Gonclusions

lt was concludedfrom the visual insoectionsof XV254 and XY229that RTI/Nimrodl2l2Blll
providedadequateinstructionsto identifyany faultsthatwere present;however,it was evident
froma reviewof theModForm700thata significantnumberof theobservationsmadeby QinetiQ
hadnotbeenrecordedor rectifiedwhenRTI/Nimrodl212B['l]was lastcarriedoutontheaircraft.lt
was concludedfroma reviewof RTI/Nimrodlz12B[1]thatsomeimprovementsto the instruction
couldbe madeto assistinensuringthatinspectionsarecarriedouteffectively.

Recommendations

Thereasonfor the recordablefaultsidentifiedduringtheQinetiQassessmentnotbeingrecorded
bytheMaintenanceOrganisat ionsshouldbeestabl ished(seeParas2.1.3and2.3.3).

Physicaland documentationqualityassurancechecksshouldbe conductedwithinthe fleetto
ensurethatRTliNimrodl2l2B[1] is beingcompliedwithto the requiredstandard(seeParas2.1.3
and2.3 .3) .

It is recommendedthat RTt/NimrodlZlZB[1] be re-issuedin two parts:an initial,detailed
inspectionto captureall recordablefaults,withsubsequentperiodicinspectionslimitedto specific
componentsandareas(SeePara2.5.4).

RTI/Nimrod/2128l1lshouldbe amendedto explicitlystatewhichsystemsneedto be inspected
(seePara2.5 .1) .
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4.5 The numberof man-hoursestimatedto conductRTI/Nimrod/212shouldbe reviewedto ensure
sufficienttimeis plannedfortheinspection(seePara2.5.3).

4.6 Physicaland documentationqualityassurancechecksshouldbe conductedwithinthe fleetto
ensurethatRTI/Nimrod/23SA[3]is beingcompliedwithto therequiredstandard(seePara2.2.1).

TechnicalApproval ReleaseAuthority
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ObservationTablesfor RTI/Nimrodl2'l2Bon XV254

SentencingPanelcategories
xv236.

are thoseusedin the NimrodALTIand the AASysATeardownof
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Sentencing
Panel

Gategory
Definition

Numberof
Mechanical

Observations

Numberof
Electrical

Observations

A1
Potentialairwodhinessissuerequiring
possibleTechnicalServicingInstructionSl(T)
actionacrosstheFleet

0 0

A2 Potentialairworthinessissuerequiring
immediaterectificationbutnotFleet-wide

a 0

A(lnv) Potentialairworthinessissuerequiringfurther
investigation

1 n

- 1
E l

Seriousengineeringissuerequiring
immediateaction

1 5 t l

E2 Engineeringissuerequiringrectification 1 1 4

E3 Minorrectification 1 1 o

E(lnv) Possibleengineeringissuerequiring
immediateinvestigation

35 1 6

M Minorissuesrequiringassessmenti possible
ADFaction

22 1 1 4

SC SurfaceCorrosion 0 0

H Husbandry 0 40

Total 98 180

TableA-1; RTl/Nimrod/2l28- XV254 recordablefauttsby provisionalSentencingPanelCategoryl
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Observationtype
Numberof
Mechanical

Observations

Numberof
Electrical

Observations

Assembly 0 1

Chafing 2 '18

Clearance 49 7

Contamination 0 1 8

Corrosion 27 88

Damage 0 9

Dent/ distorted c 2

Leak 2 0

Loose 1 ?

Misal ignment 1 I

Loosearticle 0 U

Wrongcomponent 1 0

Perished/deteriorated 5 1 2

Missing 2 2

Wrongid oncomponent 1 0

Wronglyfittedcomponent 2 1

Total 98 1 8 0

TableA-2; RTl/Nimrod/2l28- XV254recordablefaultsby obseruationtype
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Examplesof the Findingsfrom theVisualInspectionof XV254

ProvisionalA categoryrecordablefaults

FigureB-1; 42, Clearance,Zones133/134,No 5 tank,Cell1pipeclearancewithpanels

FigureB-2;42, Chafing,Zones133/134,No 5 tankCell2 pipechafeapparentfrompanelridgetrim

FigureB-3;42, Clearance,Zones147/148,No 6 tankcellfuelpipein contactwithpanelridge

QinetiQProprietary
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FigureB-4;A(nv), Clearance,Zone512,Fuelpipehardagainstadiacentfuelpipe

8.2 Typicalexamplesof recordablefaults

FigureB-5;Signsof damageand insufficientclearancebetweenpipes

Figure 8-6;Corrosionon fuelcouplings
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Figure B-7; damage to electrical cables
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ObservationsTablesfor RTI/Nimrodl212Bon )(V229

SentencingPanelcategories
xv236.

are thoseusedin the NimrodALTIandthe AASysATeardownof
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Sentencing
Panel

Gategory
Definition

Numberof
Mechanical

Observations

Numberof
Electrical

Observations

A,1
Potentialairworthinessissuerequiring
possibleTechnicalServicinglnstructionSl(T)
actionacrosstheFleet

0 0

A2 Potentialairurlorthinessissuerequiring
immediaterectificationbutnotFleet-wide

0 U

A(lnv) Potentialairworthinessissuerequiringfurther
investigation

5 0

E 1 Seriousengineeringissuerequiring
immediateaction

1
I J

E2 Engineeringissuerequiringrectification 1 8 26

E3 Minorrectification 24 62

E(lnv) Possibleengineeringissuerequiring
immediateinvestigation

2 ?

M
Minorissuesrequiringassessment/ possible
ADFaction

25 7

SC SurfaceCorrosion o 23

H Husbandry 5 37

Total 95 161

TableC-l; RTt/Nimrod/2l28- XV22g recordablefaultsby provisionalSentencingPanelCategof

Page12of 20 OINETIQ/MS/SES/1R0902947I1



UNCLASSIFIED
QinetiQProprietary

QinetiQProprietary
UNCLASSIFIED

Observationtype
Numberof
Mechanical

Observations

Numberof
Electrical

Observations

Assembly 1 5

Chafing
1 1

l l
?

Clearance 45 1 8

Contamination 1 1 4

Corrosion t l 57

Damage 7 29

Dent/ distorted 4 1

Leak z 0

Loose 2 6

Misal ignment 2 1

Loosearticle 0 0

Wrongcomponent 5 I

Perished/deteriorated 5 o

Missing 0 4

Wrongid on component 0 0

Wronglyfittedcomponent 1 5

Total 95 1 6 1

Tabtec-2; RTt/Nimrod/2l28- XV229recordablefaultsby obseruationtype
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D Examplesof the Findingsfrom theVisualInspectionof XV229

D.1 ProvisionalA categoryrecordablefaults

FigureD-3;A(nv), Clearance,Zone514,APIJfuelfeedpipeandNo

14of 20
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FigureD-1; A(lnv),chafing,zone 154,Fuelpipe fromNo 6 tank- chafe marksaboveunion

FigureD-2;A(lnv),Chafing,Zone413,Fuetpipehardagainstfairlead

7 TankY branchPossiblYtouching
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FigureD-4;A1nv),Chafing,Zone514,APIJfuelfeedchafingon bulkheadandfairleadnut

Figure D-5;A(nv), Chafing,Zone614,Fuelvent FRScouplingon air con v bandclamp

D.2 Typicalexamplesof recordablefaults

FigureD-6;tnsufficientclearancebetweenductsandfuelpipes
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FigureD-7;Fuelpipe interferingwithstructureand showingsignsof damage

FigureD-8;Damageto fairlead

FigureD-9; Clearancebetweenpipesnot withinthe fuel system
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FigureD-11;Duct insulationcrushedand clearanceto structure

FigureD-l2; Keeldrain assemb/ylssues

FigureD-l0; Fuelpipe clearanceto structure
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D.3 Observations identified on XV229
requirementsof RTl212

FigureD-13;Damagefoundonelectricalcables

FigureD-14;Damagefoundon bondingleads

considered recordable but outside the inspection

FigureD-l 5; Controlrodsandclearanceto structure,loosecomponent

QinetiQProprietary
UNCLASSIFIED

Page18o f  20 QINETIQ/MS/SESiLRO9O2947I1



UNCLASSIFIED
QinetiQ Proprietary

Figure D-l6; Signs of overheating of protective coating
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