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APPENDIX A   CONTENTS 

!!

K#3(L#*!&'K)DM#(&)'11111111111111111111111111111111111111111111111111111111111111111111111111111111111 J!

8F:6.NNNN1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 J!

K0/AH=!E4=4!;.F:;E.;!OKPDQ!;.RS/;.5.9=<1111111111111111111111111111111111111111111111111111111111 J!

#/;F;4>=!/9<=4004=/:9 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 T!

KPD!E.=4/0< 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 U!

KPD!<?<=.5!54/9=.949F. 111111111111111111111111111111111111111111111111111111111111111111111111111111111 U!

KPD!;.F:@.;?V!=;49<6:;=!49E!E:G90:4E 111111111111111111111111111111111111111111111111111111111111 U!

D.4;!F:99.F=:;<11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 WX!

P4=4!>;45.!>:;54= 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 WJ!

"4;45.=.;<1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 WT!

";.<<S;.!40=/=SE.1111111111111111111111111111111111111111111111111111111111111111111111111111111111 WY!

&9E/F4=.E!4/;<6..E1111111111111111111111111111111111111111111111111111111111111111111111111111111 IX!

M4A9.=/F!H.4E/9A 1111111111111111111111111111111111111111111111111111111111111111111111111111111 IJ!

"/=FH!4==/=SE.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 IT!

D:00!4==/=SE. 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 IU!

2:;/Z:9=40!<=47/0/<.;!6:</=/:911111111111111111111111111111111111111111111111111111111111111 IY!

%0.@4=:;!6:</=/:9111111111111111111111111111111111111111111111111111111111111111111111111111111111 I[!

K046!6:</=/:9 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 X\!

DSEE.;!6:</=/:9 1111111111111111111111111111111111111111111111111111111111111111111111111111111111 XW!

#/0.;:9!6:</=/:9 1111111111111111111111111111111111111111111111111111111111111111111111111111111111 XI!

D/AH=!.9A/9.!6;:6.00.;!D"M111111111111111111111111111111111111111111111111111111111111111 XX!

*.>=!.9A/9.!6;:6.00.;!D"M11111111111111111111111111111111111111111111111111111111111111111 XX!

D/AH=!.9A/9.!=:;RS. 1111111111111111111111111111111111111111111111111111111111111111111111111111 X]!

*.>=!.9A/9.!=:;RS.1111111111111111111111111111111111111111111111111111111111111111111111111111111 X]!

^.;=/F40!4FF.0.;4=/:9111111111111111111111111111111111111111111111111111111111111111111111111111 XJ!

*:9A/=SE/940!4FF.0.;4=/:9 1111111111111111111111111111111111111111111111111111111111111111111 XT!

"/0:=!5/F;:6H:9.!_.?/9A!O3)M!WQ11111111111111111111111111111111111111111111111111111 XU!

3:6/0:=!5/F;:6H:9.!_.?/9A!O3)M!IQ 111111111111111111111111111111111111111111111111 XU!

%9E!:>!;.F:;E/9A 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 XU!

(/5/9A!F:;;.04=/:9 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]W!

K0/AH=<!049E/9A!4=!*:F_H4;=!D/@.; 1111111111111111111111111111111111111111111111111111111111111111111 ]W!

8.RS.9F.!:>!.@.9=<111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]W!

#'#*+8&8 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 JW!

"/=FH!64;45.=.;!S9<.;@/F.47/0/=?111111111111111111111111111111111111111111111111111111111111111111111 JW!
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P.=.;5/94=/:9!:>!=H.!4/;F;4>=!A;:S9E!=;4F_ 11111111111111111111111111111111111111111111111111111 J]!

P.=.;5/94=/:9!:>!@.;=/F40!<6..E 1111111111111111111111111111111111111111111111111111111111111111111111 JY!

3:564;/<:9!:>!=H.!40=/=SE.!6;:>/0.!G/=H!=H.!9:5/940!D'#^!6;:>/0. 11111111111111 T\!

3:56S=.;!A;46H/F<!49/54=/:9!:>!=H.!4FF/E.9=!466;:4FH111111111111111111111111111111111 TX!

3:564;/<:9!:>!=H.!4FF/E.9=!466;:4FH!G/=H!:=H.;!466;:4FH.<!=:!*2D111111111111 TJ!

K0/AH=!F:9=;:0< 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 UJ!

"/=FH!F:9=;:0!B!H:;/Z:9=40!<=47/0/<.; 1111111111111111111111111111111111111111111111111111 UT!

"/=FH!F:9=;:0!B!.0.@4=:;< 111111111111111111111111111111111111111111111111111111111111111111111 UT!

D:00!F:9=;:0!B!4/0.;:9< 111111111111111111111111111111111111111111111111111111111111111111111111 UU!

+4G!F:9=;:0!B!;SEE.;11111111111111111111111111111111111111111111111111111111111111111111111111 UY!

"/0:=!/96S=<!B!>/940!W\!<.F:9E<!:>!;.F:;E.E!E4=4 111111111111111111111111111111111 UY!

#/;F;4>=!<?<=.5<!<.;@/F.47/0/=?111111111111111111111111111111111111111111111111111111111111111111111111 YT!

%0.F=;/F40!<?<=.5!B!P3 11111111111111111111111111111111111111111111111111111111111111111111111 YT!

%0.F=;/F40!<?<=.5!B!#3 11111111111111111111111111111111111111111111111111111111111111111111111 YU!

2?E;4S0/F!<?<=.511111111111111111111111111111111111111111111111111111111111111111111111111111111 YU!

"/=:=`<=4=/F!<?<=.51111111111111111111111111111111111111111111111111111111111111111111111111111111 YU!

%9A/9.<!49E!6;:6.00.;<111111111111111111111111111111111111111111111111111111111111111111111111111111111111 YY!

(S;7S0.9F. 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 Y[!

K&'P&'$8 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 [X!

"4;45.=.;!<.;@/F.47/0/=?1111111111111111111111111111111111111111111111111111111111111111111111111111111111 [X!

#/;F;4>=!<?<=.5< 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 []!

%9A/9.<!49E!6;:6.00.;<111111111111111111111111111111111111111111111111111111111111111111111111111111111111 []!

(S;7S0.9F. 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 []!

K0/AH=!F:9=;:0!/96S=<1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 []!

#,,D%^&#(&)'8111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 [J!
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APPENDIX A FACTUAL INFORMATION 

Scope…………. 

D.F:;E.E!>0/AH=!E4=4!G4<!;.4E!:S=!=:!4<</<=!/9!=H.!4FF/E.9=!/9@.<=/A4=/:91!&9!

64;=/FS04;!=H.!<F:6.!:>!=H.!>4F=S40!;.6:;=!O=.FH9/F40!4940?</<!;.6:;=!IW`\JQ!G4<!=:a!

P:FS5.9=!=H.!;.F:@.;?!49E!E:G90:4E/9A!:>!=H.!>0/AH=!E4=4!;.F:;E.;!OKPDQ!

P.<F;/7.!=H.!KPD!<?<=.5!>/==.E!=:!=H.!4/;F;4>=!

P.<F;/7.!=H.!64;45.=.;<!;.F:;E.E!7?!=H.!KPD!49E!.b45/9.!=H./;!4FFS;4F?!

";:ESF.!4!A;46H/F40!;.6;.<.9=4=/:9!:>!=H.!KPD!E4=4!>:;!=H.!4FF/E.9=!>0/AH=!

";:ESF.!4!<.RS.9F.!:>!.@.9=<!>:;!=H.!4FF/E.9=!>0/AH=1!

(H.!<F:6.!:>!=H.!4940?</<!;.6:;=!O=.FH9/F40!4940?</<!;.6:;=!]U`\JQ!G4<!=:a!

P.<F;/7.!=H.!=.FH9/RS.!S<.E!=:!E.=.;5/9.!=H.!4/;F;4>=!A;:S9E!=;4F_!

3:564;.!=H.!4/;F;4>=!40=/=SE.!6;:>/0.!G/=H!=H.!9:5/940!D'#^W!6;:>/0.!

P.<F;/7.!=H.!=.FH9/RS.!S<.E!=:!6;:ESF.!4!F:56S=.;!A;46H/F<!49/54=/:9!:>!=H.!

466;:4FH!=:!*2D!

3:564;.!=H.!4FF/E.9=!466;:4FH!G/=H!:=H.;!;.F:;E.E!466;:4FH.<!=:!*2DI!

3:55.9=!:9!4/;F;4>=!<?<=.5<!<.;@/F.47/0/=?!74<.E!:9!KPD!E4=4!

3:55.9=!:9!>0/AH=!F:9=;:0!/96S=<!74<.E!:9!F:9=;:0!<S;>4F.!64;45.=.;<!;.F:;E.E!

7?!=H.!KPD!

3:55.9=!:9!=H.!=S;7S0.9F.!.9F:S9=.;.E!7?!=H.!4/;F;4>=1!

(H/<!466.9E/b!/<!4!F:57/94=/:9!:>!=H.!>4F=S40!49E!4940?</<!;.6:;=<1!

Flight data recorder (FDR) requirements 

K0/AH=!E4=4!;.F:;E.;!F4;;/4A.!;.RS/;.5.9=<!>:;!#S<=;40/49c;.A/<=.;.E!4/;F;4>=!4;.!

<6.F/>/.E!/9!3/@/0!#@/4=/:9!);E.;!O3#)Q!I\1WY1!#<!=H.!54b/5S5!=4_.c:>>!G./AH=!:>!

^2c(KL!G4<!A;.4=.;!=H49!JVU\\!_AV!/=!G4<!;.RS/;.E!=:!F4;;?!49!466;:@.E!KPD1!(H.!

KPD!>/==.E!=:!^2c(KL!G4<!49!466;:@.E!S9/=1!

(H.!KPD!64;45.=.;<!=H4=!4;.!;.RS/;.E!=:!7.!;.F:;E.E!O/1.1!549E4=:;?!64;45.=.;<Q!

4;.!<6.F/>/.E!/9!#66.9E/b!&!:>!3#)!W\X1W[X1!(H.!KPD!>/==.E!=:!^2c(KL!G4<!

;.RS/;.E!=:!;.F:;E!4=!0.4<=!=H.!>/;<=!</b!64;45.=.;<!0/<=.E!/9!#66.9E/b!&!/1.1!=/5.V!

40=/=SE.V!4/;<6..EV!@.;=/F40!4FF.0.;4=/:9V!H.4E/9A!49E!6;.<<!=:!=;49<5/=!>:;!=H.!;4E/:!

=;49<F./@.;<1!(H.!KPD!>/==.E!=:!^2c(KL!.bF..E.E!=H/<!5/9/5S5!;.RS/;.5.9=!4<!

=H.!</b!549E4=:;?!64;45.=.;<!49E!49!4EE/=/:940!WX!64;45.=.;<!G.;.!;.F:;E.E1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

W!!! #;.4!94@/A4=/:9!A0:740!94@/A4=/:9!<4=.00/=.!<?<=.5!OD'#^!O$'88QQ!466;:4FH1!

I!!! *:F_H4;=!D/@.;1!

X! 3#)!W\X1W[!G4<!04<=!S6E4=.E!/9!W[YT1!
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Aircraft installation 

Figure A-1: FDR system diagram4 

!

(H.!KPD!<?<=.5!G4<!/9<=400.E!/9!P.F.57.;!W[[I!ES;/9A!4/;F;4>=!549S>4F=S;.1!(H.!

KPD!G4<!0:F4=.E!4>=!:>!=H.!;.4;!F4;A:!7S0_H.4E!7.=G..9!>S<.04A.!<=4=/:9!OK8Q!

J]Y1YW!49E!K8!JTJ1[T1!#!$!<G/=FH!G4<!5:S9=.E!9.4;!K8!IJ]!S9E.;!=H.!64<<.9A.;!

F.9=;.!4/<0.1!(H.!$!<G/=FH!G4<!E.</A9.E!=:!/9=.;;S6=!6:G.;!=:!=H.!KPD!49E!6;.<.;@.!

=H.!;.F:;E/9A!/>!.bF.<</@.!AJ!>:;F.!G4<!.b6.;/.9F.E1!

(H.!KPD!G4<!6:G.;.E!7?!IY!^P3!@/4!=G:!F/;FS/=!7;.4_.;<V!:9.!:9!=H.!0.>=!4@/:9/F<!

7S<!49E!:9.!:9!=H.!;/AH=!4@/:9/F<!7S<1!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

]!! K4/;FH/0E!#/;F;4>=!8#IIU!8.;/.<!M4/9=.949F.!M49S40!OM4;!\W`\IQ1!

J!!! #FF.0.;4=/:9!ES.!=:!A;4@/=?1!W!A!/<![1Y\TTJ!5`<I1!
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FDR details 

(H.!4/;F;4>=!G4<!.RS/66.E!G/=H!4!*:;40!P4=4!8?<=.5<!<:0/Ec<=4=.!KPD1!D.6:;=.E!

E.=4/0<!:>!=H.!KPD!G.;.a!

!

Model F1000 

Part number S703-1000-00 

Serial number 00393 

!

dH.9!=H.!KPD!G4<!;.F:@.;.E!=H.!E4=4!604=.!G4<!5/<</9A!49E!=H.!<.;/40!9S57.;!

F:S0E!9:=!7.!F:9>/;5.E1!%b45/94=/:9!:>!=H.!KPD!4=!=H.!#(8,!F:9>/;5.E!=H4=!=H.!

;.6:;=.E!5:E.0!49E!64;=!9S57.;!G.;.!F:;;.F=1!

FDR system maintenance 

%b45/94=/:9!:>!=H.!4/;F;4>=!54/9=.949F.!0:A!<H:G.E!=H4=!KPD!<.;/40!9S57.;!\\X[X!

G4<!;.5:@.E!:9!I!#6;/0!I\\]!4>=.;!=H.!4/;F;4>=!KPD!F/;FS/=!7;.4_.;!;.6.4=.E0?!

=;/66.E1!(H.!S9/=!G4<!<.9=!=:!=H.!KPD!549S>4F=S;.;e<!4S=H:;/<.E!;.64/;!4A.9F?!/9!

M.07:S;9.1!K4S0=c>/9E/9A!<H:G.E!=H4=!=H.!KPDe<!4/;F;4>=!/9=.;>4F.!F/;FS/=!7:4;E!49E!

=H.!6:G.;!<S660?!F/;FS/=!7:4;E!G.;.!>4S0=?!49E!=H.?!G.;.!;.604F.E1!#!>S9F=/:940!

=.<=!:>!=H.!KPDV!4<!<6.F/>/.E!/9!=H.!549S>4F=S;.;e<!F:56:9.9=!54/9=.949F.!549S40V!

G4<!<SFF.<<>S00?!F:560.=.E!7?!=H.!;.64/;!4A.9F?1!(H.!KPD!G4<!;.=S;9.E!=:!=H.!

:6.;4=:;!49E!;.c/9<=400.E!:9!IW!#6;/0!I\\]1!

#!54/9=.949F.!G:;_<H..=!<H:G.E!=H4=!:9!T!#6;/0!I\\J!G4=.;!G4<!E;4/9.E!>;:5!=H.!

KPD!<=4=/F!6;.<<S;.!0/9.!49E!4!0.4_!FH.F_!F4;;/.E!:S=1!

FDR recovery, transport and download 

W1 (H.!F:F_6/=!@:/F.!;.F:;E.;!O3^DQ!49E!KPD!G.;.!;.F:@.;.E!>;:5!=H.!4FF/E.9=!

</=.!:9!Y!M4?!7?!#(8,!/9@.<=/A4=:;<1!

I1 (H.!3^D!49E!KPD!G.;.!=;49<6:;=.E!7.=G..9!*:F_H4;=!D/@.;!c!d./64!c!34/;9<!

c!8?E9.?!c!3497.;;4!4FF:5649/.E!7?!49!#(8,!/9@.<=/A4=:;1!*/4/<:9!G/=H!

<.FS;/=?!49E!4/;0/9.!<=4>>!400:G.E!=H.!;.F:;E.;<!=:!=;4@.0!/9</E.!=H.!64<<.9A.;!

F47/9!:>!=H.!4/;F;4>=1!

X1 (H.!KPD!G4<!.b45/9.E!:9![!M4?!49E!=H.!5.5:;?!5:ES0.!G4<!@/<S400?!

/9<6.F=.E1!(H.!KPD!G4<!=H.9!<=:;.E!S9=/0!=H.!3^D!E/<4<<.570?!49E!/9/=/40!

;.604?!G.;.!F:560.=.E1!

]1 )9!W\!M4?V!=H.!KPD!G4<!E/<4<<.570.E!49E!=H.!6:0?<=?;.9.!>:45!70:F_!

F:9=4/9/9A!=H.!5.5:;?!7:4;E!G4<!;.5:@.E!>;:5!=H.!F;4<Hc6;:=.F=.E!.9F0:<S;.1!

J1 8:5.!H.4=!E454A.!G4<!.@/E.9=!:9!=H.!6:0?<=?;.9.!>:45!70:F_1!

T1 (H.!549S>4F=S;.;!G4<!<.9=!<.@.;40!E/A/=40!6H:=:<!<H:G/9A!=H.!F:9E/=/:9!:>!=H.!

>:45!70:F_!49E!<S7<.RS.9=0?!4E@/<.E!=H4=!=H.!F;4<Hc6;:=.F=.E!.9F0:<S;.!H4E!
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.b6.;/.9F.E!f0.<<!=H49!X\!5/9S=.<!4=!WVW\\!E.A;..<!3!O:;!<:5.!</5/04;!

F:57/94=/:9!:>!0:G.;!.b6:<S;.Qe1!!

U1 #!9.G!F:99.F=:;!G4<!F;/56.E!:9=:!=H.!5.5:;?!7:4;E!F470.!4=!=H.!#(8,!KPD!

047:;4=:;?!/9!4FF:;E49F.!G/=H!*:;40!P4=4!8?<=.5<!E:FS5.9=4=/:9T1!

Y1 )9!WW!M4?V!49!#(8,!>0/AH=!;.F:;E.;!<6.F/40/<=!H49EcF4;;/.E!=H.!5.5:;?!7:4;E!

=:!49!4S=H:;/<.E!;.64/;!4A.9F?!:>!=H.!KPD!549S>4F=S;.;!/9!M.07:S;9.1!!

[1 L9E.;!=H.!F:9=;:0!:>!=H.!#(8,!>0/AH=!;.F:;E.;!<6.F/40/<=!=H.!5.5:;?!7:4;E!G4<!

F:99.F=.E!=:!4!f_9:G9!A::Ee!KPD1!P.=4/0<!:>!=H.!KPD!G.;.a!

! "4;=!9S57.;!8U\XcW\\\c\W!

! 8.;/40!9S57.;!\W[\U!

! M:E1!8=4=S<!IcW]!

! ";:A;45!D.@/</:9!DWU1!

W\1 #9!.0.F=;:9/F!F:56:9.9=!OE.<F;/7.E!4<!gW!:9!=H.!K04<H`8=:;.!&9=.;>4F.!F4;EQ!

G4<!;.5:@.E!>;:5!=H.!_9:G9!A::E!KPD!=:!6;.@.9=!49?!6:<</7/0/=?!:>!G;/=/9A!

=:!=H.!5.5:;?!7:4;E!>;:5!^2c(KL1!

WW1 (H.!E4=4!G4<!E:G90:4E.E!S</9A!4!<=49E4;E!P4=4!D.=;/.@40!L9/=!OPDLQ!49E!

9:;540!/9E/F4=/:9<!G.;.!:7<.;@.E!ES;/9A!=H.!E:G90:4E1!

WI1 (H.!E:G90:4E!G4<!<SFF.<<>S0!49E!4!F:56;.<<.E!E4=4!>/0.V!:>!</Z.!YVW[X!

_/0:7?=.<V!G4<!:7=4/9.E1!(H/<!>/0.!G4<!945.E!(KL1>E=1!

WX1 (H.!E:G90:4E!>/0.!G4<!E.F:56;.<<.E!S</9A!=H.!549S>4F=S;.;e<!D.4E:S=!

8S66:;=!%RS/65.9=!OD)8%Q!8:>=G4;.!^.;</:9!X1T!49E!4!(KL1E4=!>/0.!G4<!

6;:ESF.E1!(H.!>/0.!</Z.!G4<!]JVUIW!_/0:7?=.<1!

W]1 (H.<.!=G:!>/0.<!G.;.!=;49<>.;;.E!=:!=H.!#(8,!>0/AH=!;.F:;E.;!<6.F/40/<=e<!046=:6!

F:56S=.;!49E!4940?<.E!S</9A!&9</AH=!#940?</<!^.;</:9!W1J1\1J\1!#940?</<!

<H:G.E!=H4=!=H.!E:G90:4E!G4<!<SFF.<<>S0!49E!=H4=!E4=4!>;:5!=H.!4FF/E.9=!>0/AH=!

H4E!7..9!;.F:@.;.E1!

WJ1 (H.!=G:!>/0.<!O(KL1>E=!49E!(KL1E4=Q!G.;.!E.0.=.E!>;:5!=H.!4S=H:;/<.E!;.64/;!

4A.9F?e<!F:56S=.;1!

WT1 (H.!5.5:;?!7:4;E!G4<!H49EcF4;;/.E!74F_!=:!3497.;;4!7?!=H.!#(8,!>0/AH=!

;.F:;E.;!<6.F/40/<=1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

T!! f";:F.ES;.!>:;!3;4<H!P4=4!D.F:@.;?!>:;!K0/AH=!P4=4!D.F:;E.;!K4/;FH/0E!M:E.0!KW\\\!G/=H!8:0/Ec

8=4=.!M.5:;?e1!P:FS5.9=!K#D!\XY[!D.@/</:9!]1!
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Figure A-2: Comparison (undamaged) FDR – Exterior 

!

 

Figure A-3: Comparison (undamaged) FDR - Interior 

!
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Figure A-4: FDR at the accident site 

!

 

Figure A-5: FDR (foreground) at the ATSB laboratory in Canberra 
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!

Figure A-6: FDR with the crash-protected memory module visible 

!

 

Figure A-7: Crash-protected memory module with a comparison unit 

!
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Figure A-8: Polystyrene foam block enclosing the memory board 

!

 

Figure A-9: Memory board being downloaded using a ‘known good’ FDR 

!
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 Rear connectors 

(H.!KPD!;.4;!F:99.F=:;<!O;.>.;!=:!#cW\QV!4<!G.00!4<!=H.!;4G!E4=4V!G.;.!<F;S=/9/Z.E!

=:!.9<S;.!=H4=!400!=H.!;.F:;E.E!.9A/9..;/9A!64;45.=.;<!G.;.!E.=.F=.E1!!

%b45/94=/:9!:>!=H.!;.4;!F:99.F=:;!<H:G.E!=H4=!4!=;/6!49E!E4=.!.9F:E.;!G4<!9:=!

>/==.E1!

Figure A-10: FDR rear connectors 

!

Figure A-11: Pin numbering 

!



 

– A-14  –  

Figure A-12: Pin assignment7 

!

%b45/94=/:9!:>!=H.!;.4;!F:99.F=:;<!<H:G.E!9:!.@/E.9F.!:>!F:99.F=/:9<!=:!=H.!

>:00:G/9A!6/9<a!

hW#a!Wc]V!UcI\V!IXcI[V!XJcXUV!X[V!]]V!]U!i!J\cJU1!!

hW,a!Yc[V!I\cIWV!I[cX\V!]WV!]]c]J!i!J\1!

(H.!:7<.;@.E!6/9!F:99.F=/:9<!G.;.!F:9</<=.9=!G/=H!=H.!KPD!/9<=4004=/:9!E.=4/0.E!/9!

=H.!K4/;FH/0E!#/;F;4>=!8#IIU!8.;/.<!M4/9=.949F.!M49S40!M4;!\W`\I1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

U! !f&9<=4004=/:9!49E!)6.;4=/:9!&9<=;SF=/:9!M49S40!K4/;FH/0E!M:E.0!KW\\\e!*X!3:55S9/F4=/:9<V!

)F=:7.;!W\!W[[]1!
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Data frame format 

(H.!KPD!6;:ESF.<!4!E4=4!<=;.45!GH/FH!/<!=/5.!E/@/</:9!5S0=/60.b.E!G/=H!64;45.=.;!

/E.9=/>/F4=/:9!.<=470/<H.E!7?!5.49<!:>!6:</=/:9!:;!=/5.!OG:;EQ!<0:=!4EE;.<<.<!/9!=H.!

E4=4!<=;.451!(H.!E4=4!<=;.45!/<!4!F:9=/9S:S<!<.RS.9F.!:>!>:S;!<.F:9E!E4=4!>;45.<1!

%4FH!>;45.!F:9</<=<!:>!>:S;!<S7>;45.<!:>!]T!b!WI!7/=!G:;E<!G/=H!=H.!>/;<=!G:;E!

F:9=4/9/9A!4!S9/RS.!WI!7/=!<?9FH;:9/Z4=/:9!O<?9FQ!G:;E!/E.9=/>?/9A!/=!4<!<S7>;45.!WV!

IV!X!:;!]1!(H.!E4=4!<=;.45!/<!f/9!<?9Fe!GH.9!<SFF.<</@.!<?9F!G:;E<!466.4;!4=!=H.!

F:;;.F=!/9=.;@40<1!

(H.!KW\\\!"`'!8U\XcW\\\!KPD!4<<.570.<!]T!OWI!7/=Q!G:;E<!6.;!<.F:9E!49E!=H.9!

F:56;.<<.<!=H.!E4=4!7.>:;.!/=!/<!;.F:;E.E1!dH.9!=H.!E4=4!/<!;.F:@.;.EV!=H.!;4G!

F:56;.<<.E!E4=4!>/0.!O1>E=!>/0.!.b=.9</:9Q!9..E<!=:!7.!E.F:56;.<<.E!7.>:;.!/=!/<!

/56:;=.E!7?!=H.!4940?</<!<:>=G4;.1!(H.!E.F:56;.<</:9!<:>=G4;.!f64E<!:S=e!=H.!]T!

G:;E!6.;!<.F:9E!E4=4!<:!=H4=!/=!F:9>:;5<!=:!=H.!<=49E4;E!T]!G:;E!6.;!<.F:9E!>:;54=!

.b6.F=.E!7?!=H.!4940?</<!<:>=G4;.!O;.>.;!=:!>/AS;.!#cWXQ1!#FF:;E/9A0?!Z.;:<!4;.!

40G4?<!;.F:;E.E!/9!=H.<.!WY!G:;E!6:</=/:9<!OG:;E<!IV!XV!UV!WJV!WUV!IJV!IUV!XXV!XJV!

X[V!]WV!]XV!]UV!][V!J\V!J[V!TI!i!TXQ1!

"4;45.=.;<!F49!7.!;.F:;E.E!4<!5S0=/c7/=!.9A/9..;/9A!64;45.=.;<!.1A1!6;.<<S;.!

40=/=SE.!:;!</9A0.c7/=!E/<F;.=.!64;45.=.;<!.1A1!5/F;:6H:9.!_.?/9A1!

Figure A-13: Data frame format 

!
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Parameters 

%b45/94=/:9!:>!=H.!E4=4!<H:G.E!=H4=!=H.!>:00:G/9A!4/;F;4>=!64;45.=.;<!G.;.!

;.F:;E.Ea!

!

Parameter Name: Units: Sampling Interval: 

(seconds) 

Elapsed Time8  hh:mm:ss 1 

Pressure Altitude9 feet (reference 1013.2 hPa) 1 

Indicated Airspeed knots 1 

Magnetic Heading degrees M 1 

Pitch Attitude degrees 0.25 

Roll Attitude degrees 0.5 

Horizontal Stabiliser degrees 1 

Position 

Flap Position degrees 0.5 

Elevator Position degrees 1 

Rudder Position degrees 1 

Aileron Position degrees 0.25 

Right Engine Propeller % 1 

RPM 

Left Engine Propeller RPM % 1 

Right Engine Torque % 1 

Left Engine Torque % 1 

Vertical Acceleration g 0.125 

Longitudinal Acceleration g 0.25 

Microphone Keying 1 discrete (keyed/not keyed) 1 

Microphone Keying 2 discrete (keyed/not keyed) 1 

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Y! %046<.E!=/5.!>;:5!6:G.;cS6!:>!=H.!KPD!B!/9F;.5.9=.E!:9F.!6.;!<.F:9E1!

[!! ";.<<S;.!40=/=SE.!49E!&#8!4;.!<.9<.E!>;:5!4!=;49<ESF.;!64F_4A.!/9</E.!=H.!KPD1!(H.!;.F:;E.E!

@40S.<!54?!E/>>.;!>;:5!=H:<.!:7<.;@.E!7?!=H.!F;.G1!
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K:;!=H.!KW\\\!"`'!8U\XcW\\\!KPDV!E/<F;.=.!64;45.=.;<!4;.!:90?!;.F:;E.E!/9!G:;E!

WW!:>!.4FH!<S7>;45.1!(:!.9<S;.!=H4=!400!=H.!;.F:;E.E!E/<F;.=.!64;45.=.;<!G.;.!

E.=.F=.E!400!WI!7/=<!:>!G:;E!WW!G.;.!<F;S=/9/Z.E1!(H/<!<H:G.E!=H4=!=G:!7/=<!G.;.!

S<.E!>:;!M/F;:6H:9.!-.?/9A!O7/=<!W!i!XQ1!(H.<.!G.;.!=H.!:90?!E/<F;.=.!64;45.=.;<!

;.04=.E!=:!4/;F;4>=!:6.;4=/:9!=H4=!G.;.!E.=.F=.E1!&9!4EE/=/:9V!>:S;!KPD!<=4=S<!

64;45.=.;<!G.;.!;.F:;E.Ea!

!

Parameter Name: Units: Sampling Interval: 

(seconds) 

A/D Fault  discrete (no fault/fault) 1 

S/D Fault  discrete (no fault/fault) 1 

Altitude/Airspeed Source discrete 

(pneumatic/electric) 

1 

FDR Fault discrete (no fault/fault) 1 

!

!

Figure A-14: Operation of the FDR PWR FAIL warning light 

!
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Pressure altitude 

!

Signal Source: FDR pneumatic transducer 

Signal Type: Pneumatic 

Bits Used: 14 

Word Locations: 26 (MSW10) 

34 (LSW11) 

Resolution: 2 feet 

 

#!6;/9=.E!F/;FS/=!7:4;E!O"3,Q!/9</E.!=H.!KPD!F:9=4/9<!=H.!69.S54=/F!=;49<ESF.;!

49E!4<<:F/4=.E!.0.F=;:9/F<!>:;!<.9</9A!49E!E/A/=/Z/9A!40=/=SE.!49E!4/;<6..E!E4=41!

K/AS;.!#cWJ!<H:G<!49!S9E454A.E!"3,!GH/0.!K/AS;.!#cWT!<H:G<!=H.!"3,!>;:5!

^2c(KL1!

(H.!=;49<ESF.;!5.4<S;.<!=H.!E/>>.;.9F.!7.=G..9!<=4=/F!6;.<<S;.V!F46=S;.E!=H;:SAH!

:9.!:;!5:;.!<=4=/F!6:;=O<QV!49E!4!;.>.;.9F.!6;.<<S;.1!(H.!;.>.;.9F.!F:9E/=/:9<!>:;!=H.!

=;49<ESF.;!4;.!<=49E4;E!6;.<<S;.!49E!=.56.;4=S;.!O/1.1!W\WX1IJ!H"4!49E!WJj!

3.0</S<Q1!(H.!<=4=/F!6:;=<!4;.!0:F4=.E!:9!=H.!.b=.;/:;!:>!=H.!4/;F;4>=V!4=!0:F4=/:9<!

FH:<.9!=:!E.=.F=!=H.!6;.@4/0/9A!4=5:<6H.;/F!6;.<<S;.!4<!4FFS;4=.0?!4<!6:<</70.!/1.1!

G/=H:S=!49?!E/<=S;749F.!>;:5!=H.!64<<4A.!:>!=H.!4/;F;4>=1!!

)9!M.=;:!IX!4/;F;4>=!=H/<!<.9<:;!/<!F:99.F=.E!=:!=H.!F:6/0:=e<!<=4=/F!<?<=.51!(H.!;4G!

;.F:;E.E!40=/=SE.!E4=4!/<!F:9@.;=.E!=:!.9A/9..;/9A!S9/=<!O/1.1!40=/=SE.!/9!>..=Q!7?!4!

<=49E4;E!6:0?9:5/40!.RS4=/:9!<S660/.E!7?!=H.!KPD!549S>4F=S;.;1!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

W\!! M:<=!</A9/>/F49=!G:;E1!

WW!! *.4<=!</A9/>/F49=!G:;E1!
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Figure A-15: Comparison undamaged pneumatic printed circuit board 

!

  

Figure A-16: Pneumatic printed circuit board from VH-TFU 

!

(H.!;.F:;E.E!40=/=SE.!E4=4!G4<!/9/=/400?!6;:F.<<.E!S</9A!=H.!549S>4F=S;.;e<!

<=49E4;E!6:0?9:5/40!F:9@.;</:9!.RS4=/:91!%b45/94=/:9!:>!=H.!;.<S0=<!<H:G.E!=H4=!

=H.!40=/=SE.!@40S.<!G.;.!S9;.4<:9470.!/1.1!F;S/<.!0.@.0<!E/E!9:=!4A;..!G/=H!=H.!F;S/<.!

>0/AH=!0.@.0<!E:FS5.9=.E!/9!=H.!:6.;4=:;e<!=;/6!;.F:;E<1!(H.!E454A.!=:!=H.!

69.S54=/F!"3,!>;:5!^2c(KL!6;.F0SE.E!49?!E/;.F=!=.<=/9A`F40/7;4=/:9!<:!;.F:;E.E!

;4E4;!E4=4!G4<!S<.E!=:!F40/7;4=.!=H.!40=/=SE.!E4=4!;.F:;E.E!7?!=H.!KPD1!

)9!=H.!E4?!:>!=H.!4FF/E.9=!^2c(KL!>0.G!=H.!>:00:G/9A!<.F=:;<a!

34/;9<!c!*:F_H4;=!D/@.;!c!,454A4!c!*:F_H4;=!D/@.;1!!
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PS;/9A!F0/57!49E!/9/=/40!F;S/<.!4>=.;!=4_.:>>!>;:5!34/;9<!=H.!4/;F;4>=!G4<!S9E.;!

;4E4;!F:@.;4A.!>;:5!=H.!<.F:9E4;?!<S;@./0049F.!;4E4;!4=!D.EE.9!3;.._!OWTj!JWk!

XY1U!!8:S=H!49E!W]Jj!]]k!XY1U!!%4<=Q1!

M:E.!3!6;.<<S;.!40=/=SE.!O;.>.;.9F.E!=:!W\WX!H"4Q!G4<!;.F:;E.E!7?!=H.!;4E4;!

<?<=.5!4=!/9=.;@40<!:>!X1U!<.F:9E<!GH/0.!=H.!4/;F;4>=!G4<!S9E.;!;4E4;!F:@.;4A.1!(H.!

M:E.!3!";.<<S;.!#0=/=SE.!E4=4!4FFS;4F?!G4<!E.=.;5/9.E!7?!=H.!4/;F;4>=e<!.9F:E/9A!

40=/5.=.;!4FFS;4F?!60S<!=H.!=;49<6:9E.;!RS49=/<4=/:9!:>!W\\!>=1!

,?!F:564;/9A!;4E4;!M:E.!3!40=/=SE.!G/=H!=H.!;.F:;E.E!KPD!40=/=SE.!OK/AS;.!#cWYQ!

4!F40/7;4=/:9!FS;@.!G4<!E.;/@.E!OK/AS;.!#cW[Q!/1.1!%RS4=/:9!W1!

(H.!<=49E4;E!6;.<<S;.!40=/=SE.!.9A/9..;/9A!S9/=<!G.;.!:7=4/9.E!S</9A!=H.!.RS4=/:9!

0/<=.E!/9!K/AS;.!#cWU1!3:;;.F=.E!40=/=SE.!G4<!=H.9!:7=4/9.E!7?!4660?/9A!%RS4=/:9!W1!!

Figure A-17: Standard pressure altitude conversion12 

!

Equation 1: 

3:;;.F=.E!40=/=SE.!l!@40S.!m!F:;;.F=/:9!

/1.1!3:;;.F=.E!40=/=SE.!l!@40S.X!n!U1\%cWW!m!@40S.I!n!]1\%cT!m!@40S.!n!\1[[JY!

! ! m!WJI1YI!

(H.!4FFS;4F?!:>!=H.!F:;;.F=.E!40=/=SE.!@40S.<!G4<a!

!

Altitude Accuracy 

3,000 feet ± 100 feet 

18,000 feet ± 300 feet 

22,000 feet ± 400 feet 

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

WI! f";:F.ES;.!>:;!3;4<H!P4=4!D.F:@.;?!>:;!K0/AH=!P4=4!D.F:;E.;!K4/;FH/0E!M:E.0!KW\\\!G/=H!8:0/Ec

8=4=.!M.5:;?e1!P:FS5.9=!K#D!\XY[!D.@/</:9!]V!>/AS;.!UcWV!"4A.!I1!
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!
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Figure A-19: 

!
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Indicated airspeed 

!

Signal Source: FDR pneumatic transducer 

Signal Type: Pneumatic 

Bits Used: 12 

Word Location: 42 

Resolution: 1 knot 

Sampling Interval: 1 second 

!

"9.S54=/F!/9E/F4=.E!4/;<6..E!O&#8Q!E4=4!/<!<.9<.E!7?!4!=;49<ESF.;!/9</E.!=H.!KPD1!

(H.!=;49<ESF.;!5.4<S;.<!=H.!E/>>.;.9F.!7.=G..9!<=4=/F!6;.<<S;.V!F46=S;.E!=H;:SAH!

:9.!:;!5:;.!<=4=/F!6:;=O<QV!49E!E?945/F!6;.<<S;.!F46=S;.E!=H;:SAH!4!6/=:=!=S7.1!(H.!

<=4=/F!6:;=<!4;.!0:F4=.E!:9!=H.!.b=.;/:;!:>!=H.!4/;F;4>=V!4=!0:F4=/:9<!FH:<.9!=:!E.=.F=!

=H.!6;.@4/0/9A!4=5:<6H.;/F!6;.<<S;.!4<!4FFS;4=.0?!4<!6:<</70.!/1.1!G/=H:S=!49?!

E/<=S;749F.!>;:5!=H.!64<<4A.!:>!=H.!4/;F;4>=1!(H.!6/=:=!=S7.!4FFS5S04=.<!f;45!4/;e!

/1.1!4/;!>:;F.E!4A4/9<=!=H.!:6.9/9A!:>!=H.!=S7.!7?!=H.!64<<4A.!:>!=H.!4/;F;4>=1!"/=:=!

=S7.<!>4F.!>:;G4;E!/9!=H.!E/;.F=/:9!:>!>0/AH=1!

)9!M.=;:!IX!4/;F;4>=V!=H/<!<.9<:;!/<!F:99.F=.E!=:!=H.!F:6/0:=e<!6/=:=c<=4=/F!<?<=.51!

(H.!;4G!;.F:;E.E!4/;<6..E!E4=4!/<!F:9@.;=.E!=:!.9A/9..;/9A!S9/=<!O/1.1!&#8!/9!_9:=<Q!

7?!4!<=49E4;E!6:0?9:5/40!.RS4=/:9!<S660/.E!7?!=H.!KPD!549S>4F=S;.;1!!

(H.!;.F:;E.E!&#8!E4=4!G4<!/9/=/400?!6;:F.<<.E!S</9A!=H.!549S>4F=S;.;e<!<=49E4;E!

6:0?9:5/40!F:9@.;</:9!.RS4=/:91!%b45/94=/:9!:>!=H.!;.<S0=<!<H:G.E!=H4=!=H.!&#8!

@40S.<!G.;.!S9;.4<:9470.!/1.1!F;S/<.!<6..E<!E/E!9:=!4A;..!G/=H!=H.!F;S/<.!<6..E<!

E:FS5.9=.E!/9!=H.!:6.;4=:;e<!=;/6!;.F:;E<1!(H.!E454A.!=:!=H.!69.S54=/F!"3,!>;:5!

^2c(KL!6;.F0SE.E!49?!E/;.F=!=.<=/9A`F40/7;4=/:91!

(:!E.=.;5/9.!&#8!=H.!>:00:G/9A!<=.6<!G.;.!6.;>:;5.Ea!

W1!P.=.;5/9.!=H.!4/;F;4>=!40=/=SE.1!

I1!P.=.;5/9.!=H.!<=4=/F!6;.<<S;.!F:;;.F=/:9!;.RS/;.E!4<!=H.!<45.!<=4=/F!6;.<<S;.!

F:;;.F=/:9!S<.E!>:;!6;.<<S;.!40=/=SE.!G4<!40<:!4660/.E!=:!&#81!

X1!3:9@.;=!=H/<!@40S.!=:!49!.RS/@40.9=!@:0=4A.!O/1.1!5S0=/60?!7?!]\[J!49E!E/@/E.!7?!

TQ1!

]1!#EE!=H/<!F:;;.F=/:9!=:!=H.!;4G!;.F:;E.E!&#8!@40S.1!

J1!#660?!=H.!<=49E4;E!6:0?9:5/40!.RS4=/:9!>:;!&#8!<S660/.E!7?!=H.!KPD!

549S>4F=S;.;1!

(H.!&#8!@40S.<!:7=4/9.E!>;:5!=H.<.!<=.6<!G.;.!4A4/9!.b45/9.E!>:;!;.4<:9470.9.<<1!

&9!64;=/FS04;!=H.!&#8!@40S.<!G.;.!F:564;.E!G/=H!.b6.F=.E!F0/57!<6..E<V!.b6.F=.E!

F;S/<.!<6..E<!O.A1!F:564;.E!G/=H!.9A/9.!=;.9E!5:9/=:;/9A!0:A<Q!49E!4/;<6..E!0/5/=<!

.A1!^ WX!OI]T!_=<Q!49E!^ W]
M) K% !>:;!o!>046!OIWJ!_=<QV!p!>046!OWY\!_=<Q!49E!>S00!>046<!

OWTJ!_=<Q1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

WX!^M)a!M4b/5S5!:6.;4=/9A!4/;<6..E1!
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(H.!.b45/94=/:9!<H:G.E!=H4=!4/;<6..E!@40S.<!G.;.!9:G!;.4<:9470.!40=H:SAH!/=!G4<!

9:=.E!=H4=!>:;!<:5.!>0/AH=<!&#8!.bF..E.E!^M)!ES;/9A!E.<F.9=1!#<!=H.!.bF..E49F.<!

G.;.!G/=H/9!=H.!<=4=.E!4FFS;4F?!4=!H/AH!<6..E!!Oq!WJ!_=<QV!9:!>S;=H.;!F:;;.F=/:9!G4<!

F:9</E.;.E!9.F.<<4;?1!

Figure A-20: Standard airspeed polynomial15 

!

!

(H.!4FFS;4F?!:>!=H.!F:;;.F=.E!&#8!@40S.<!G4<a!

!

IAS Accuracy 

60 kts – 150 kts ± 10 kts 

> 150kts ± 15 kts 

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

W]!^K%a!M4b/5S5!4/;<6..E!>:;!.b=.9E/9A!=H.!>046<!:;!:6.;4=/9A!G/=H!=H.!>046<!.b=.9E.E1!

WJ! f";:F.ES;.!>:;!3;4<H!P4=4!D.F:@.;?!>:;!K0/AH=!P4=4!D.F:;E.;!K4/;FH/0E!M:E.0!KW\\\!G/=H!8:0/Ec

8=4=.!M.5:;?e1!P:FS5.9=!K#D!\XY[V!;.@/</:9!]V!>/AS;.!UcWV!64A.!I1!
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Magnetic heading 

)9!M.=;:!IX!4/;F;4>=V!54A9.=/F!H.4E/9A!E4=4!/<!<.9<.E!>;:5!=H.!6/0:=e<!

A?;:F:564<<1!

!

Signal Source: Gyrocompass 

Signal Type: Synchro 

Bits Used: 12 

Word Location: 9  

Resolution: 0.09º 

Sampling Interval: 1 second 

 

Figure A-21: Sign convention 

!

(H.!<=49E4;E!<F40/9A!.RS4=/:9!>:;!54A9.=/F!H.4E/9A!G4<!S<.E!49E!9:!F:;;.F=/:9<!

G.;.!4660/.E1!#!;.4<:9470.9.<<!FH.F_!G4<!6.;>:;5.E!7?!.b45/9/9A!;.F:;E.E!

54A9.=/F!H.4E/9A!ES;/9A!=4_.:>>!49E!049E/9A!@.;<S<!_9:G9!54A9.=/F!H.4E/9A!:>!=H.!

;S9G4?!:7=4/9.E!>;:5!=H.!#/;8.;@/F.<!#S<=;40/4!6S70/F4=/:9!f%9!D:S=.!8S660.5.9=!

#S<=;40/4e1!

!

Location Runway 

Directions 

Landing Takeoff 

(7 May 2005) (ºM) (ºM) (ºM) 

Cairns 149/329 150.0 151.6 

Lockhart River 119/299 119.9 120.8 

Bamaga 131/311 129.2 133.3 

!

(H.!;.F:;E.E!H.4E/9A<!G.;.!:7=4/9.E!4=!=/5.<!GH.9!=H.!&#8!G4<!7.=G..9!Y\cW\\!

_=<1!

(H.!F:564;/<:9!<H:G.E!=H4=!;.F:;E.E!54A9.=/F!H.4E/9A!4A;..E!G/=H!E:FS5.9=.E!

54A9.=/F!H.4E/9A!G/=H/9!49!4FFS;4F?!:>!q!Jj1!



 

– A-26  –  

Pitch attitude 

!

Signal Source: Attitude Direction Indicator 

Signal Type: Synchro
16

 

Bits Used: 12 

Word Locations: 13, 29, 45 & 53 

Resolution: 0.09º 

Sampling Interval: 0.25 second 

!

"/=FH!4==/=SE.!/<!=H.!49A0.!7.=G..9!=H.!4/;F;4>=e<!0:9A/=SE/940!4b/<!49E!=H.!H:;/Z:9!

/.1!=H.!49A0.!:>!;:=4=/:9!4;:S9E!=H.!4/;F;4>=e<!04=.;40!4b/<V!;.>.;!=:!>/AS;.!#cJI1!r.;:!

E.A;..<!6/=FH!4==/=SE.!F:;;.<6:9E<!=:!=H.!4/;F;4>=e<!9:<.!7./9A!0.@.0!G/=H!=H.!

H:;/Z:9V!6:</=/@.!49E!9.A4=/@.!6/=FH!4==/=SE.!F:;;.<6:9E<!=:!=H.!4/;F;4>=e<!9:<.!7./9A!

47:@.!=H.!H:;/Z:9!49E!7.0:G!=H.!H:;/Z:9!;.<6.F=/@.0?1!

(H.!6/=FH!4==/=SE.!64;45.=.;!G4<!S9<.;@/F.470.WU1!%b45/94=/:9!:>!;.F:;E.E!6/=FH!

4==/=SE.!E4=4!<H:G.E!=H4=!S9;.4<:9470.!@40S.<!H4E!7..9!;.F:;E.E!ES;/9A!=4_.:>>V!

F;S/<.!49E!049E/9A1!(H.<.!@40S.<!G.;.!A.9.;400?!Z.;:!G/=H!:FF4</:940!<6/_.<1!(H/<!

G4<!S9;.40/<=/F!7.H4@/:S;!4<!F:9=/9S:S<!@4;/4=/:9<!/9!6/=FH!4==/=SE.!4;.!.b6.F=.E!

ES;/9A!>0/AH=1!(H/<!FH4;4F=.;/<=/F!G4<!.@/E.9=!/9!400!=H.!>0/AH=<!;.F:;E.E!7?!=H.!KPDV!

9:=!sS<=!=H.!4FF/E.9=!>0/AH=1!

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

WT!! #!<?9FH;:!/<!49!#3!.0.F=;/F40!6:</=/:9!<.9<:;1!

WU!!!#(8,!D.F:55.9E4=/:9!I\\T\\\J!G4<!/<<S.E!:9!W\!K.7;S4;?!I\\T!=:!4EE;.<<!KPD!49E!3^D!

<?<=.5!<.;@/F.47/0/=?!6;:70.5<1!
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Roll attitude 

!

Signal Source: Attitude Direction Indicator 

Signal Type: Synchro 

Bits Used: 12 

Word Locations: 14 & 46 

Resolution: 0.09º 

Sampling Interval: 0.5 second 

!

(H.!<=49E4;E!<F40/9A!.RS4=/:9!>:;!;:00!4==/=SE.!G4<!S<.E!49E!9:!F:;;.F=/:9<!G.;.!

4660/.E1!(H.!</A9!F:9@.9=/:9!>:;!;:00!4==/=SE.!/<!=H4=!6:</=/@.!@40S.<!F:;;.<6:9E!=:!

;/AH=!G/9A!0:Ga!

Figure A-22: Sign convention 

!
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Horizontal stabiliser position 

!

Signal Source: Potentiometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Location: 18 

Resolution: 0.04º 

Sampling Interval: 1 second 

Figure A-23: Trim potentiometer (pot) location 

!

&=!H4<!7..9!:7<.;@.E!/9!;.4E:S=<!>:;!:=H.;!M.=;:!IX!4/;F;4>=V!6;/:;!=:!=H.!4FF/E.9=!

/9@:0@/9A!^2c(KLV!=H4=!=H.!<=49E4;E!<F40/9A!>:;!H:;/Z:9=40!<=47/0/<.;!6:</=/:9!

;.<S0=.E!/9!S9;.40/<=/F!@40S.<!49E!G4<!/9F:;;.F=1!'./=H.;!=H.!4/;F;4>=!549S>4F=S;.;!

9:;!=H.!KPD!549S>4F=S;.;!H4<!7..9!470.!=:!6;:@/E.!=H.!F:;;.F=!<F40/9A!.RS4=/:91!!

%b45/94=/:9!:>!=H.!;4G!H:;/Z:9=40!<=47/0/<.;!6:</=/:9!E4=4!>;:5!^2c(KL!<H:G.E!

=H4=!/=!7.H4@.E!/9!4!</5/04;!G4?!=:!:=H.;!M.=;:!IX!4/;F;4>=1!P4=4!>;:5!^2c(KL!49E!

:=H.;!M.=;:!IX!4/;F;4>=!G.;.!.b45/9.E!=:!E.=.;5/9.!=H.!;.04=/:9<H/6!7.=G..9!=H.!

;4G!E.F/540!F:S9=<!49E!H:;/Z:9=40!<=47/0/<.;!6:</=/:91!

!

Horizontal Stabiliser Position Raw Decimal Counts 

Full Nose Up (+7.8º) 

(Leading Edge Down) 

2264 

Full Nose Down (-2.4º) 

(Leading Edge Up) 

2017 
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Elevator position 

!

Signal Source: Potentiometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Location: 31  

Resolution: 0.08º 

Sampling Interval: 1 second 

 

Figure A-24: Elevator potentiometer (pot) location 

!

%0.@4=:;!<F40/9A!G4<!E.;/@.E!S</9A!K4/;FH/0E!#/;F;4>=!E;4G/9A!IU-YI\[\!49E!>/AS;.!

WcIJ!O64A.!]\Q!>;:5!=H.!*X!3:55S9/F4=/:9<!F:56:9.9=!54/9=.949F.!549S401!

!

Elevator Position Raw Decimal Counts 

Neutral (0º) 1950 

Full Up (+30º) 2434 

Full Down (-15º) 1669 

!
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Flap position 

!

Signal Source: Potentiometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Locations: 23 & 55 

Resolution: 0.04º 

Sampling Interval: 0.5 second 

!

Figure A-25: Flap potentiometer (pot) location 

&=!G4<!:7<.;@.E!=H4=!=H.!S<.!:>!=H.!<=49E4;E!<F40/9A!>:;!>046!6:</=/:9!;.<S0=.E!/9!

S9;.40/<=/F!@40S.<1!(H.!;4G!E4=4!G4<!.b45/9.E!=:!E.=.;5/9.!=H.!;.04=/:9<H/6!

7.=G..9!=H.!;4G!E.F/540!F:S9=<!49E!>046!6:</=/:91!

!

!

Flap Lever Detent 

Position 

Flap Position Raw Decimal Counts 

Up 0º 2134 - 2140 

! 9º 1924 - 1944 

" 18º 1714 - 1724 

Down 36º 1282 - 1338 

!



 

– A-31  –  

Rudder position 

!

Signal Source: Potentiometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Location: 30 

Resolution: 0.04º 

Sampling Interval: 1 second 

!

Figure A-26: Rudder potentiometer (pot) location 

!

DSEE.;!6:</=/:9!<F40/9A!G4<!E.;/@.E!S</9A!K4/;FH/0E!#/;F;4>=!E;4G/9A!IU-YI\[\!

49E!>/AS;.!WcIJ!O64A.!]\Q!>;:5!=H.!*X!3:55S9/F4=/:9<!F:56:9.9=!54/9=.949F.!

549S401!

!

Rudder Position Raw Decimal Counts 

Neutral (0º) 1950 

Full Right (+25º) 2597 

Full Left (-25º) 1365 

!
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Aileron position 

!

Signal Source: Potentiometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Locations: 6, 22, 38 & 54 

Resolution: 0.07º 

Sampling Interval: 0.25 second 

!

Figure A-27: Aileron potentiometer (pot) location 

!

#/0.;:9!6:</=/:9!<F40/9A!G4<!E.;/@.E!S</9A!K4/;FH/0E!#/;F;4>=!E;4G/9A!IU-YI\[\!

49E!>/AS;.!WcIJ!O64A.!]\Q!>;:5!=H.!*X!3:55S9/F4=/:9<!F:56:9.9=!54/9=.949F.!

549S401!

!

Aileron Position Raw Decimal Counts 

Neutral (0º) 1950 

Full Up (+18.5º) 2410 

Full Down (-21.5º) 1482 

!
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Right engine propeller RPM 

!

Signal Source: Tacho-generator 

Signal Type: Frequency 

Bits Used: 12 

Word Location: 40  

Resolution: 0.14% 

Sampling Interval: 1 second 

!

D/AH=!.9A/9.!6;:6.00.;!D"M!/<!=;49<5/==.E!=:!=H.!KPD!4<!4!>;.RS.9F?!</A9401!(H.!

<=49E4;E!<F40/9A!>:;!6;:6.00.;!D"M!G4<!S<.E!49E!9:!F:;;.F=/:9<!G.;.!4660/.E1!

Left engine propeller RPM 

!

Signal Source: Tacho-generator 

Signal Type: Frequency 

Bits Used: 12 

Word Location: 8 

Resolution: 0.14% 

Sampling Interval: 1 second 

!

*.>=!.9A/9.!6;:6.00.;!D"M!/<!=;49<5/==.E!=:!=H.!KPD!4<!4!>;.RS.9F?!</A9401!(H.!

<=49E4;E!<F40/9A!>:;!6;:6.00.;!D"M!G4<!S<.E!49E!9:!F:;;.F=/:9<!G.;.!4660/.E1!



 

– A-34  –  

Right engine torque 

!

Signal Source: Torque transducer (strain-gauge) 

Signal Type: DC voltage 

Bits Used: 12 

Word Location: 64 

Resolution: 0.04% 

Sampling Interval: 1 second 

!

(H.!<=49E4;E!<F40/9A!.RS4=/:9!>:;!=:;RS.!G4<!S<.E!49E!9:!F:;;.F=/:9<!G.;.!4660/.E1!

Left engine torque 

!

Signal Source: Torque transducer (strain-gauge) 

Signal Type: DC voltage 

Bits Used: 12 

Word Location: 32 

Resolution: 0.04% 

Sampling Interval: 1 second 

!

(H.!<=49E4;E!<F40/9A!.RS4=/:9!>:;!=:;RS.!G4<!S<.E!49E!9:!F:;;.F=/:9<!G.;.!4660/.E1!
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Vertical acceleration 

!

Signal Source: DC accelerometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Locations: 4, 12, 20, 28, 36, 44, 52 & 60 

Resolution: 0.003 g 

Sampling Interval: 0.125 second 

!

Figure A-28: Accelerometer general location 

!

#!ES40c4b/<!P3!4FF.0.;:5.=.;!G4<!>/==.E!=:!^2c(KL1!&=!6;:@/E.E!4FF.0.;4=/:9!

/9>:;54=/:9!/9!=H.!4/;F;4>=!@.;=/F40!OrQ!49E!0:9A/=SE/940!OtQ!4b.<1!(H.!<=49E4;E!

<F40/9A!.RS4=/:9!>:;!@.;=/F40!4FF.0.;4=/:9!G4<!S<.E!49E!9:!F:;;.F=/:9<!G.;.!4660/.E1!

#!;.4<:9470.9.<<!FH.F_!G4<!6.;>:;5.E!7?!.b45/9/9A!;.F:;E.E!@.;=/F40!4FF.0.;4=/:9!

@40S.<!GH.9!=H.!4/;F;4>=!G4<!:9!=H.!A;:S9E!49E!4/;7:;9.1!^40S.<!F0:<.!=:!=H.!

.b6.F=.E!W!A!G.;.!;.F:;E.E!:9!=H.!A;:S9E!G/=H!=?6/F40!@4;/4=/:9<!:7<.;@.E!GH.9!

=H.!4/;F;4>=!G4<!4/;7:;9.1!
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Figure A-29: Sign convention 

!

Figure A-30: Accelerometer detailed location 

!

Longitudinal acceleration 

!

Signal Source: DC accelerometer 

Signal Type: DC voltage 

Bits Used: 12 

Word Locations: 5, 21, 37 & 53 

Resolution: 0.0005 g 

Sampling Interval: 0.25 second 

(H.!<=49E4;E!<F40/9A!.RS4=/:9!>:;!0:9A/=SE/940!4FF.0.;4=/:9!G4<!S<.E!49E!9:!

F:;;.F=/:9<!G.;.!4660/.E1!#!;.4<:9470.9.<<!FH.F_!G4<!6.;>:;5.E!7?!.b45/9/9A!

;.F:;E.E!0:9A/=SE/940!4FF.0.;4=/:9!@40S.<!GH.9!=H.!4/;F;4>=!G4<!:9!=H.!A;:S9E!49E!

ES;/9A!=H.!=4_.:>>!;:001!^40S.<!F0:<.!=:!=H.!.b6.F=.E!\!A!G.;.!;.F:;E.E!:9!=H.!

A;:S9E!49E!=H.!=?6/F40!/9F;.4<.!/9!0:9A/=SE/940!4FF.0.;4=/:9!G4<!:7<.;@.E!4<!=H.!

4/;F;4>=!4FF.0.;4=.E!40:9A!=H.!;S9G4?!ES;/9A!=4_.:>>1!
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Pilot microphone keying (COM 1) 

!

Signal Source: Pilot’s transmitter 

Signal Type: DC voltage 

Bits Used: 1 

Word Location: 11 (bit 1)  

Resolution: N/A 

Sampling Interval: 1 second 

!

(H/<!64;45.=.;!/<!S<.E!>:;!;.F:;E/9A!=H.!=/5.!=H4=!4!;4E/:!=;49<5/<</:9!G4<!54E.!

/1.1!=H.!=/5.!=H4=!4!5/F;:6H:9.!G4<!f_.?.Ee1!&=!/<!S<.E!=:!<?9FH;:9/<.!4!@:/F.!

;.F:;E/9A!O./=H.;!4!F:F_6/=!@:/F.!;.F:;E.;!:;!4!A;:S9Ec74<.E!4/;!=;4>>/F!F:9=;:0!4SE/:!

;.F:;E.;Q!G/=H!=H.!>0/AH=!E4=4!;.F:;E.;1!!

':!<F40/9A!.RS4=/:9!/<!;.RS/;.E!>:;!4!E/<F;.=.!64;45.=.;1!#!fZ.;:e!F:;;.<6:9E<!=:!

f_.?.Ee!49E!4!f:9.e!F:;;.<6:9E<!=:!f9:=!_.?.Ee1!

Copilot microphone keying (COM 2) 

!

Signal Source: Copilot’s transmitter 

Signal Type: DC voltage 

Bits Used: 1 

Word Location: 11 (bit 3)  

Resolution: N/A 

Sampling Interval: 1 second 

(H/<!64;45.=.;!/<!S<.E!>:;!;.F:;E/9A!=H.!=/5.!=H4=!4!;4E/:!=;49<5/<</:9!G4<!54E.!

/1.1!=H.!=/5.!=H4=!4!5/F;:6H:9.!G4<!f_.?.Ee1!&=!/<!S<.E!=:!<?9FH;:9/<.!4!@:/F.!

;.F:;E/9A!O./=H.;!4!F:F_6/=!@:/F.!;.F:;E.;!:;!4!A;:S9Ec74<.E!4/;!=;4>>/F!F:9=;:0!4SE/:!

;.F:;E.;Q!G/=H!=H.!>0/AH=!E4=4!;.F:;E.;1!!

':!<F40/9A!.RS4=/:9!/<!;.RS/;.E!>:;!4!E/<F;.=.!64;45.=.;1!#!fZ.;:e!F:;;.<6:9E<!=:!

f_.?.Ee!49E!4!f:9.e!F:;;.<6:9E<!=:!f9:=!_.?.Ee1!

End of recording 

(H.!KPD!S<.E!<:0/Ec<=4=.!=.FH9:0:A?!O/1.1!/9=.A;4=.E!F/;FS/=<!:;!5.5:;?!FH/6<Q!=:!

<=:;.!=H.!>0/AH=!E4=41!(H.!KPD!5.5:;?!7:4;E!F:56;/<.E!T]!<.64;4=.!>04<H!5.5:;?!

FH/6<!9S57.;.E!\!=:!TX1!%4FH!FH/6!H4E!4!5.5:;?!F464F/=?!:>!W!5.A47/=!A/@/9A!4!

=:=40!5.5:;?!F464F/=?!:>!T]!5.A47/=<!:;!Y!5.A47?=.<1!

dH.9!=H.!5.5:;?!/<!E:G90:4E.E!>:;!4940?</<V!=H.!;.<S0=/9A!>/0.!OG/=H!>/0.!.b=.9</:9!

:>!.fdtQ!/<!49!.b4F=!5.5:;?!/54A.!:>!=H.!F:9=.9=<!:>!=H.!>04<H!5.5:;?!FH/6<1!(/5.!

<.RS.9F/9A!49E!E.F:56;.<</:9!/<!6.;>:;5.E!:9!=H.!.fdt!>/0.!7?!6;:6;/.=4;?!<:>=G4;.1!
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(H.!>04<H!5.5:;?!FH/6<!4;.!:;A49/Z.E!/9!64/;<!49E!E4=4!/<!f<=/=FH.Ee!7.=G..9!FH/6<!

/1.1!:9.!>;45.!O]!<.F:9E<!:;!]!<S7>;45.<!:>!E4=4Q!/<!<=:;.E!/9!:9.!FH/6!49E!=H.!9.b=!

>;45.!/<!<=:;.E!/9!/=<!f7SEE?e!FH/61!

#!5.5:;?!4940?</<!;.6:;=!G4<!F:9ESF=.E!49E!=H.!;.<S0=<!4;.!<H:G9!/9!K/AS;.!#cXW1!

(H.!7;.4_!/9!<.RS.9F.!9S57.;<!O<H:G9!/9!=H.!F:0S59!=/=0.E!8%guQ!/9!=H.!5.5:;?!

4940?</<!;.6:;=!<H:G<!=H4=!=H.!5:<=!;.F.9=!E4=4!G4<!7./9A!;.F:;E.E!40=.;94=.0?!/9!

FH/6<!W\!49E!WW!O<H:G9!/9!=H.!F:0S59!=/=0.E!"2+uQ1!

M.5:;?!>4/0S;.!49E!.;;:;!/9>:;54=/:9!G4<!40<:!<=:;.E!/9!=H.!>04<H!FH/6<1!(H.!

5.5:;?!4940?</<!;.6:;=!<H:G.E!=H4=!=H.;.!G.;.!9:!5.5:;?!>4/0S;.!:;!.;;:;!

/9E/F4=/:9<!;.F:;E.E1!!
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M49S40!.b45/94=/:9!:>!=H.!E4=4!<H:G.Ea!

!

Chip: Subframe: FDR Elapsed Time 

Counter (seconds): 

10 1 3020 

10 2 3021 

10 3 3022 

10 4 3023 

11 1 3024 

11 2 3025 

11 3 3026 

11 4 3027 

10 1 3028 

10 2 3029 

10 3 3030 

10 4 3031 

11 1 3032 

The last valid parameter recorded was vertical acceleration in word 60 of subframe 1. 

!

(H.!>/940!E4=4!;.F:;E.E!7?!=H.!KPD!G4<!F:9</<=.9=!G/=H!6:G.;!7./9A!;.5:@.E!>;:5!

=H.!KPD!:9F.!:90?1!PS;/9A!=H.!/9/=/40!4FF/E.9=!/564F=!G/=H!=;..<V!=H.!$!<G/=FHWY!/<!

0/_.0?!=:!H4@.!:6.;4=.E!;.5:@/9A!6:G.;!>;:5!=H.!KPD1!(H.!KPD!6:G.;!<S660?!

F/;FS/=!F:9=4/9<!4!04;A.!F464F/=:;!=H4=!F49!6:G.;!=H.!KPD!>:;!4!<H:;=!6.;/:E!/9!=H.!

47<.9F.!:>!4/;F;4>=!6:G.;1!)9F.!6:G.;!/<!;.5:@.EV!=H.!KPD!/<!E.</A9.E!=:!.9=.;!4!

<=49E7?!5:E.!49E!04=.;V!/>!6:G.;!/<!9:=!;.<=:;.EV!=H.!KPD!G/00!<HS=E:G91!(H.!

<=49E7?!49E!<HS=E:G9!6;:F.<<!=4_.<!466;:b/54=.0?!W!<.F:9E1!

&96S=!E4=4!=:!=H.!KPD!/<!9:=!;.F:;E.E!/9<=49=49.:S<0?!49E!5S<=!:FFS;!G/=H/9!\1J!:>!

4!<.F:9EW[1!&9!=H.!F4<.!:>!=H.!KW\\\V!=H.!E.04?!O04=.9F?Q!7.=G..9!E4=4!7./9A!

<4560.E!49E!/=!7./9A!;.F:;E.E!/<!0.<<!=H49!\1W!:>!4!<.F:9E1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

WY!! $!<G/=FH.<!4;.!=?6/F400?!<.=!=:!=;/AA.;!/9!=H.!;49A.!:>!X!B!]!A!49E!4;.!:;/.9=4=.E!]Jv!=:!=H.!4/;F;4>=e<!

0:9A/=SE/940!4b/<1!

W[!! %LD)3#%!E:FS5.9=!%PcJJ!64A.!IU1!



 

– A-40  –  

Figure A-31: Memory analysis report 
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Timing correlation 

L(3!G4<!9:=!;.F:;E.E!7?!=H.!KPDV!H:G.@.;!=H.!KPD!E/E!;.F:;E!49!.046<.E!=/5.!

F:S9=.;!GH/FH!7.A49!GH.9!6:G.;!G4<!4660/.E!=:!=H.!;.F:;E.;!49E!G4<!/9F;.5.9=.E!

:9F.!6.;!<.F:9E1!dH.9!6:G.;!G4<!;.5:@.E!49E!04=.;!;.c4660/.EV!=H/<!F:S9=.;!G4<!

;.<.=!=:!Z.;:!49E!7.A49!/9F;.5.9=/9A!4A4/91!

L(3!G4<!54=FH.E!G/=H!=H.!;.F:;E.E!KPD!.046<.E!=/5.!7?!F:;;.04=/9A!=H.!

5/F;:6H:9.!_.?/9A!E/<F;.=.!64;45.=.;!G/=H!=H.!L(3!=/5.!<=456!>;:5!=H.!#(3!

4/;`A;:S9E!@:/F.!;.F:;E/9A1!L</9A!=H/<!=.FH9/RS.!=H.!;4E/:!=;49<5/<</:9!>;:5!^2c

(KL!OfBrisbane centre tango foxtrot uniformeQV!=H4=!G4<!;.F:;E.E!:9!=H.!A;:S9E!4=!

\WW]aIY!L(3V!G4<!F:;;.04=.E!G/=H!=H.!KPD!5/F;:6H:9.!_.?/9A!64;45.=.;!4=!49!

.046<.E!=/5.!:>!WIYW!<.F:9E<1!(H/<!F:;;.04=/:9!G4<!4FFS;4=.!=:!q!W!<.F:9E1!

Flights landing at Lockhart River 

(H.!KW\\\!5:E.0!KPD!F:56;.<<.<!=H.!>0/AH=!E4=4!7.>:;.!/=!/<!;.F:;E.E!49E!4<!4!

;.<S0=!=H.!;.F:;E/9A!ES;4=/:9!.bF..E<!=H.!5/9/5S5!;.RS/;.5.9=!:>!;.=4/9/9A!=H.!

5:<=!;.F.9=!IJ!H:S;<1!&9!=H/<!F4<.!W\\!H:S;<V!I!5/9S=.<!49E!WT!<.F:9E<!:>!E4=4!G4<!

;.F:;E.E!F:@.;/9A!=H.!4FF/E.9=!>0/AH=!49E!J[!6;.@/:S<!>0/AH=<1!(H.!:0E.<=!E4=4!

;.F:;E.E!G4<!>;:5!=H.!F;S/<.!49E!E.<F.9=!6:;=/:9!:>!=H.!*:F_H4;=!D/@.;!=:!34/;9<!

>0/AH=!:9!WX!#6;/0!I\\J1!

K0/AH=<!=H4=!049E.E!4=!*:F_H4;=!D/@.;!O*2DQ!4;.!=47S04=.E!7.0:Ga!

!

VH-TFU Flight 

Sequence:  

(before accident 

flight) 

Sector: Date: Landing Runway: 

2 CS-LHR 7 May 12 

9 CS-LHR 4 May 12 

17 BAM-LHR 30 April 12 

19 CS-LHR 30 April 12 

28 BAM-LHR 27 April 12 

30 CS-LHR 27 April 12 

34 CS-LHR 25 April 12 

36 BAM-LHR 23 April 12 

50 CS-LHR 20 April 12 

Sequence of events 

(H.!4FF/E.9=!>0/AH=!G4<!.b45/9.E!/9!E.=4/0!49E!;.0.@49=!64;45.=.;<!60:==.E!O;.>.;!=:!

K/AS;.<!#cXI!=:!#cXUQ!
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Table A-1: Sequence of events 

!
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!



 

!
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Figure A-32: Plot of flight parameters 

!
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Figure A-33: Plot of engine parameters 

!
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Figure A-34: Plot of control parameters 

!
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Figure A-35: Plot of flight parameters (last 5 minutes) 

!



 

– A-49  –  

Figure A-36: Plot of engine parameters (last 5 minutes) 

!
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 Figure A-37: Plot of control parameters (last 5 minutes) 

!

!
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APPENDIX A   ANALYSIS 

 Pitch parameter unserviceability 

%b45/94=/:9!:>!;.F:;E.E!6/=FH!4==/=SE.!E4=4!<H:G.E!=H4=!S9;.4<:9470.!@40S.<!H4E!

7..9!;.F:;E.E!ES;/9A!=4_.:>>V!F;S/<.!49E!049E/9A1!(H.<.!@40S.<!G.;.!A.9.;400?!Z.;:!

G/=H!:FF4</:940!<6/_.<1!D.>.;!=:!>/AS;.!#cXY1!(H/<!G4<!S9;.40/<=/F!7.H4@/:S;!4<!

F:9=/9S:S<!@4;/4=/:9<!/9!6/=FH!4==/=SE.!G.;.!.b6.F=.E!ES;/9A!>0/AH=V!;.>.;!=:!>/AS;.!

#cX[1!(H/<!FH4;4F=.;/<=/F!G4<!.@/E.9=!/9!400!=H.!>0/AH=<!;.F:;E.E!7?!=H.!KPD!49E!9:=!

sS<=!=H.!4FF/E.9=!>0/AH=1!

%b45/94=/:9!:>!=H.!KPD!;.4;!F:99.F=:;!<H:G.E!=H4=!G/;.<!G.;.!F:99.F=.E!=:!hW,!

6/9<!WcJ!4<!.b6.F=.E1!$/@.9!=H4=!=H.!KPD!>4S0=!O88KPD!K4S0=Q!49E!<?9FH;:`E/A/=40!

O8`P!K4S0=Q!E/<F;.=.!64;45.=.;<!7:=H!/9E/F4=.E!no fault,!=H.9!=H.!6;:70.5!G4<!0/_.0?!

=:!7.!G/=H!=H.!6/=FH!4==/=SE.!=;49<5/==.;V!/9=.;F:99.F=/9A!G/;/9A!:;!KPD!</A940!

/9=.;>4F.!7:b!49E!9:=!G/=H!=H.!KPD!/=<.0>1!!

%b45/94=/:9!:>!=H.!4/;F;4>=!54/9=.949F.!0:A!<H:G.E!=H4=!KPD!<.;/40!9S57.;!\\X[X!

G4<!;.5:@.E!:9!I!#6;/0!I\\]!4>=.;!=H.!4/;F;4>=!KPD!F/;FS/=!7;.4_.;!;.6.4=.E0?!

=;/66.E1!(H.!S9/=!G4<!<.9=!=:!=H.!KPD!549S>4F=S;.;e<!4S=H:;/<.E!;.64/;!4A.9F?!/9!

M.07:S;9.1!K4S0=c>/9E/9A!<H:G.E!=H4=!=H.!KPDe<!4/;F;4>=!/9=.;>4F.!F/;FS/=!7:4;E!49E!

=H.!6:G.;!<S660?!F/;FS/=!7:4;E!G.;.!>4S0=?!49E!=H.?!G.;.!;.604F.E1!#!>S9F=/:940!

=.<=!:>!=H.!KPDV!4<!<6.F/>/.E!/9!=H.!549S>4F=S;.;e<!F:56:9.9=!54/9=.949F.!549S40V!

G4<!<SFF.<<>S00?!F:560.=.E!7?!=H.!;.64/;!4A.9F?1!!

(H.!>S9F=/:940!=.<=!/9@:0@.<!<S660?/9A!=.<=!</A940<!=:!=H.!KPD!49E!FH.F_/9A!=H4=!

=H.?!H4@.!7..9!F:;;.F=0?!;.F:;E.E1!&=<!6S;6:<.!/<!=:!FH.F_!=H4=!=H.!KPD!/=<.0>!/<!

>S9F=/:9/9A!F:;;.F=0?1!&=!/<!9:=!4!FH.F_!:>!=H.!4/;F;4>=!/9<=4004=/:9!49E!G:S0E!9:=!

;.@.40!=H4=!49!4/;F;4>=!<.9<:;V!.b=.;940!=:!=H.!KPDV!G4<!S9<.;@/F.470.1!

K:;!=H.!KPD!=:!;.F:;E!S<.>S0!E4=4V!=H.!.9=/;.!KPD!<?<=.5!5S<=!7.!>S9F=/:9/9A!

F:;;.F=0?1!(H.!KPD!<?<=.5!F:56;/<.<!=H.!KPD!/=<.0>V!4/;F;4>=!<.9<:;<V!F;4<H!<.9<:;!

O/1.1!$!<G/=FHQ!49E!4<<:F/4=.E!G/;/9A1!(:!FH.F_!=H.!.9=/;.!KPD!<?<=.5V!4!F:560.=.!

>0/AH=!9..E<!=:!7.!E:G90:4E.E!49E!4940?<.E1!3S;;.9=0?V!=H.;.!/<!9:!3#8#!

;.RS/;.5.9=!>:;!=H/<!6.;/:E/F!FH.F_!=:!7.!6.;>:;5.E!:9!#S<=;40/49c;.A/<=.;.E!

4/;F;4>=1!D.>.;!=:!#(8,!D.F:55.9E4=/:9!DI\\T\\\J!E4=.E!W\!K.7;S4;?!I\\Ta!!

wH==6a``GGG14=<71A:@14S`6S70/F4=/:9<`;.F:55.9E4=/:9<`I\\T`DI\\T\\\J14<6bx!
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Figure A-38: Pitch attitude data 

!
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Figure A-39: Comparison pitch attitude data  

 



 

– A-54  –  

Determination of the aircraft ground track 

#!A;:S9E!=;4F_!/<!=H.!64=H!49!4/;F;4>=!54_.<!:9!=H.!%4;=He<!<S;>4F.!@.;=/F400?!7.0:G!

=H.!4/;F;4>=1!#9!4/;F;4>=!A;:S9E!=;4F_!F49!7.!E.=.;5/9.E!E/;.F=0?!>;:5!KPD!

64;45.=.;<!GH.9!=H.?!4;.!4@4/0470.V!.1A1!04=/=SE.!49E!0:9A/=SE.1!dH.9!49!4/;F;4>=!/<!

S9E.;!;4E4;!F:@.;4A.V!/=<!A;:S9E!=;4F_!F49!40<:!7.!E.=.;5/9.E!>;:5!;4E4;!E4=4!

;.F:;E.E!:9!=H.!A;:S9E1!!

&9!=H.!47<.9F.!:>!=H/<!/9>:;54=/:9V!4<!G4<!=H.!F4<.!G/=H!^2c(KLV!=H.!A;:S9E!=;4F_!

5S<=!7.!E.=.;5/9.E!/9E/;.F=0?!49E!;.RS/;.<!=H.!>:00:G/9A!/9>:;54=/:9a!

! A;:S9E<6..EI\!

! 4/;F;4>=!=;4F_!49A0.IW!

! 4!A;:S9E!>/b!<:5.GH.;.!40:9A!=H.!=;4F_1!

Groundspeed 

$;:S9E<6..E!G4<!9:=!;.F:;E.E!7?!=H.!KPD!:9!^2c(KL1!$;:S9E<6..E!G4<!

.<=/54=.E!S</9A!;.F:;E.E!&#8II!49E!F:9@.;=/9A!/=!=:!=;S.!4/;<6..E!O(#8IXQ!7?!

400:G/9A!>:;!4=5:<6H.;/F!6;.<<S;.!49E!:S=</E.!4/;!=.56.;4=S;.V!;.>.;!=:!=470.!#cI1!

(#8!G4<!F:9@.;=.E!=:!A;:S9E<6..E!7?!400:G/9A!>:;!G/9E!<6..EV!G/9E!E/;.F=/:9!49E!

4/;F;4>=!54A9.=/F!H.4E/9AV!;.>.;!=:!=470.!#cX1!#!F:;;.F=/:9!:>!cWv!G4<!54E.!=:!

54A9.=/F!H.4E/9A!4<!4!;.<S0=!:>!4!F:564;/<:9!7.=G..9!;.F:;E.E!H.4E/9A!GH.9!=H.!

4/;F;4>=!G4<!:9!=H.!;S9G4?V!49E!4F=S40!;S9G4?!H.4E/9A1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

I\!! (H.!4/;F;4>=e<!<6..E!:@.;!=H.!A;:S9E1!

IW!! (H.!49A0.!7.=G..9!9:;=H!49E!=H.!4/;F;4>=e<!4F=S40!64=H!:@.;!=H.!%4;=He<!<S;>4F.1!

II!!! &9E/F4=.E!4/;<6..E1!

IX!! (#8!/<!=H.!<6..E!:>!49!4/;F;4>=!;.04=/@.!=:!=H.!4/;!54<<!/9!GH/FH!/=!>0/.<1!
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Table A-2: Determination of TAS from IAS 

Inputs: 

Parameter: Source: Values: Correction: 

Result: 

&#8! KPD! &#8!64;45.=.;! c!Y!_9:=<!

#=5:<6H.;/F!

6;.<<S;.!

KPD! ";.<<S;.!

40=/=SE.!

64;45.=.;!

'/0!

)S=</E.!4/;!

=.56.;4=S;.!

,)MI]! */9.4;!

@4;/4=/:9!G/=H!

40=/=SE.!OWTv3!

4=!TV\\\!>=!49E!

IJv3!4=!<.4!

0.@.0Q!

'/0!

!

!

(#8!

!

Table A-3: Determination of groundspeed from TAS 

Inputs: 

Parameter: Source: Values: Correction: 

Result: 

(#8! P.;/@.E! (#8!! '/0!

M4A9.=/F!

H.4E/9A!

KPD! M4A9.=/F!

H.4E/9A!

64;45.=.;!

cWv!

d/9E!<6..E! ,)M! X\!_9:=<!!
O40=/=SE.!x!!!!!!!

XVT\\!>=!/1.1!S9=/0!

\W]Wa\T!L(3Q!

IJ!_9:=<!!
O40=/=SE.!!!!!!!!!

XVT\\!>=!/1.1!4>=.;!

\W]Wa\T!L(3Q!

'/0!

d/9E!E/;.F=/:9! ,)M! WW\v(!!!!!!
O40=/=SE.!x!!!!!!!

XVT\\!>=!>=!/1.1!S9=/0!

\W]Wa\T!L(3Q!

WJ\v(!!!!!!!!
O40=/=SE.!!!!!!!!!

XVT\\!>=!/1.1!4>=.;!

\W]Wa\T!L(3Q!

'/0!

!

!

!

!

$;:S9E<6..E!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

I]!! ,S;.4S!:>!M.=.:;:0:A?!O,)MQ!



 

!
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!

#9!.b4560.!:>!=H.!;.04=/:9<H/6!7.=G..9!&#8V!(#8!49E!A;:S9E<6..E!/<!<H:G9!/9!=H.!

>:00:G/9A!<6..E!@.F=:;!E/4A;451!

!

Figure A-40: Speed vector diagram 
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Aircraft track angle 

dH.9!49!4/;F;4>=!/<!/9!>0/AH=V!/=!/<!5:@/9A!;.04=/@.!=:!=H.!7:E?!:>!4/;!/=!/<!>0?/9A!/9V!

=H.;.>:;.!=H.!6/0:=!5S<=!4EsS<=!=H.!4/;F;4>=e<!H.4E/9A!=:!F:56.9<4=.!>:;!=H.!G/9EV!/9!

:;E.;!=:!>:00:G!4!E.</;.E!A;:S9E!=;4F_1!

#/;F;4>=!=;4F_!49A0.!G4<!9:=!;.F:;E.E!7?!=H.!KPD!:9!^2c(KL1!(;4F_!49A0.!G4<!

.<=/54=.E!7?!S</9A!;.F:;E.E!54A9.=/F!H.4E/9A!49E!F:9@.;=/9A!/=!=:!=;S.!H.4E/9A!7?!

400:G/9A!>:;!=H.!6S70/<H.E!54A9.=/F!E.@/4=/:9!OmTvQ!4=!*2DV!;.>.;!=:!=470.!#c]1!#!

F:;;.F=/:9!:>!cWv!G4<!54E.!=:!54A9.=/F!H.4E/9A!4<!4!;.<S0=!:>!4!F:564;/<:9!

7.=G..9!;.F:;E.E!H.4E/9AV!GH.9!=H.!4/;F;4>=!G4<!:9!=H.!;S9G4?V!49E!4F=S40!;S9G4?!

H.4E/9A1!(;S.!H.4E/9A!G4<!F:9@.;=.E!=:!=;4F_!49A0.!7?!400:G/9A!>:;!G/9E!<6..E!49E!

E/;.F=/:91!

Table A-4: Determination of track angle from magnetic heading 

Inputs: 

Parameter: Source: Values: Correction: 

Result: 

(#8! P.;/@.E! (#8!! '/0!

M4A9.=/F!

H.4E/9A!

KPD! M4A9.=/F!

H.4E/9A!

64;45.=.;!

cWv!

d/9E!<6..E! ,)M! X\!_9:=<!!
O40=/=SE.!x!!!!!!

XVT\\!>=Q!

IJ!_9:=<!!
O40=/=SE.!!!!!!!!

XVT\\!>=Q!

'/0!

d/9E!E/;.F=/:9! ,)M! WW\v(!!!!!!
O40=/=SE.!x!!!!!!

XVT\\!>=Q!

WJ\v(!!!!!!!!
O40=/=SE.!!!!!!!!

XVT\\!>=Q!

'/0!

!

!

!

!

(;4F_!49A0.!

 

Ground fix 

(H.!4FF/E.9=!</=.!O8:S=H!"46Q!G4<!=H.!0:F4=/:9!S<.E!>:;!=H.!A;:S9E!>/b1!!

Ground track error 

(H.!A;:S9E!=;4F_!G4<!F40FS04=.E!>:;!=H.!04<=!</b!5/9S=.<!:>!>0/AH=1!%;;:;!/9!=H.!

E.;/@.E!A;:S9E!=;4F_!/9F;.4<.E!G/=H!E/<=49F.!>;:5!=H.!A;:S9E!>/b!/1.1!=H.!4FF/E.9=!

</=.1!
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Determination of vertical speed 

(H.!4/;F;4>=!@.;=/F40!<6..E!G4<!9:=!E/;.F=0?!;.F:;E.E!49E!G4<!=H.;.>:;.!E.;/@.E!

>;:5!;.F:;E.E!6;.<<S;.!40=/=SE.!E4=41!(H.!<=.6<!S<.E!G.;.a!

W1 K/;<=!:;E.;!E/>>.;.9=/4=/:9!:>!6;.<<S;.!40=/=SE.!O;4GQ!E4=4!=:!:7=4/9!@.;=/F40!

<6..E!/9!>..=!6.;!5/9S=.!

I1 MS0=/60?!7?!T\!=:!:7=4/9!@.;=/F40!<6..E!/9!>..=!6.;!<.F:9E!

X1 85::=H!S</9A!4!FS7/F!<60/9.!>S9F=/:9!

]1 M49S400?!FS;@.!>/=!=H.!04<=!W]!@40S.<!4<!4S=:54=/F!<5::=H/9A!;.RS/;.<!

@40S.<!7.>:;.!49E!4>=.;!=H.!6:/9=!7./9A!<5::=H.E1!

!

(H.!;.<S0=<!:>!=H.<.!<=.6<!4;.!60:==.E!/9!>/AS;.!#c]W1!
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Figure A-41: 

!
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Comparison of the altitude profile with the nominal 
RNAV profile 

(H.!E4=4!;.F:;E.E!7?!=H.!KPD!G4<!;.>.;.9F.E!=:!O.046<.EQ!=/5.1!3:564;/9A!=H.!

40=/=SE.!6;:>/0.!>0:G9!7?!^2c(KL!G/=H!=H.!9:5/940!D'#^!6;:>/0.!;.RS/;.E!40=/=SE.!

=:!7.!E.=.;5/9.E!;.>.;.9F.E!=:!E/<=49F.!>;:5!=H.!5/<<.E!466;:4FH!6:/9=!

O*2DdMQV!;.>.;!=:!>/AS;.!#c]I1!

P/<=49F.!>;:5!=H.!4FF/E.9=!</=.!G4<!F40FS04=.E!S</9A!=H.!=.FH9/RS.!E.<F;/7.E!/9!=H.!

<.F=/:9!fP.=.;5/94=/:9!:>!=H.!4/;F;4>=!A;:S9E!=;4F_e1!

#0=/=SE.!@40S.<!G.;.!6;:ESF.E!>;:5!;.F:;E.E!6;.<<S;.!40=/=SE.!E4=4!4<!E.<F;/7.E!/9!

=H.!64;45.=.;!E.<F;/6=/:9!<.F=/:9!f";.<<S;.!40=/=SE.e1!

(H.!A;:S9E!=;4F_!G4<!F40FS04=.E!>:;!=H.!04<=!</b!5/9S=.<!:>!>0/AH=1!%;;:;!/9!=H.!

E.;/@.E!A;:S9E!=;4F_!/9F;.4<.E!G/=H!E/<=49F.!>;:5!=H.!A;:S9E!>/b!/1.1!=H.!4FF/E.9=!

</=.1!

!

!

!
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Figure A-42: 

!
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Figure A-43: 
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Computer graphics animation of the accident 
approach 

#!F:56S=.;!A;46H/F<!49/54=/:9!:>!=H.!KPD!E4=4!G4<!6;:ESF.E!=:!4<</<=!/9!=H.!

4940?</<!:>!=H.!4FF/E.9=!466;:4FH1!(H.!49/54=/:9!F:@.;.E!4!</b!5/9S=.!6.;/:E!

ES;/9A!E.<F.9=!>;:5!TVU\\!>=!S9=/0!=H.!.9E!:>!;.F:;E/9A1!!

(H.!<:>=G4;.!S<.E!=:!6;:ESF.!=H.!49/54=/:9!G4<!&9</AH=!#9/54=/:9!O^.;</:9!

W1J1\1Y]Q!E.@.0:6.E!7?!K0/AH=<F46.!&9F1!

(H.!49/54=/:9!F:9</<=.E!:>!=G:!G/9E:G<!49E!4!649.0!:>!/9<=;S5.9=<a!

Upper Window: Plan View!

#!WaIJ\V\\\!<F40.!=:6:A;46H/F!546!G4<!:7=4/9.E!>;:5!$.:<F/.9F.!#S<=;40/4!OI\\J!

;.0.4<.Q!49E!S<.E!/9!=H.!49/54=/:91!#9!.b=;4F=!:>!=H.!*2D!Dd+!WI!D'#^!FH4;=V!

:7=4/9.E!>;:5!#/;<.;@/F.<!#S<=;40/4!49E!E4=.E!IJ!':@.57.;!I\\]V!G4<!:@.;04?.E!

:9!=H.!=:6:A;46H/F!5461!

(H.!4/;F;4>=!A;:S9E!=;4F_!G4<!E.=.;5/9.E!S</9A!=H.!=.FH9/RS.!E.<F;/7.E!/9!=H.!

<.F=/:9!fP.=.;5/94=/:9!:>!=H.!4/;F;4>=!A;:S9E!=;4F_e1!!

(G:!</A9/>/F49=!0/5/=4=/:9<!:>!=H.!49/54=/:9!G.;.a!

W1 (H.!4/;F;4>=!G4<!<H:G9!/9!F0.4;!G.4=H.;!F:9E/=/:9<!49E!9:=!=H.!4F=S40!

0/AH=/9AV!@/</7/0/=?!49E!G.4=H.;!F:9E/=/:9<!=H4=!.b/<=.E!4=!=H.!=/5.!:>!=H.!

4FF/E.9=1!!

I1 PS.!=:!49!KPD!;.F:;E/9A!<?<=.5!S9<.;@/F.47/0/=?V!=H.!4/;F;4>=!6/=FH!4==/=SE.!

G4<!40G4?<!<H:G9!4<!Z.;:!/1.1!9:<.!0.@.01!&9!;.40/=?V!=H.!4/;F;4>=!6/=FH!

4==/=SE.!G:S0E!H4@.!@4;/.E!49E!9:=!7..9!F:9<=49=!4=!Z.;:!E.A;..<1!

Lower Window: Elevation View!

#9!.b=;4F=!:>!=H.!#/;<.;@/F.<!#S<=;40/4!*2D!Dd+!WI!D'#^!FH4;=!G4<!S<.E1!

)@.;04?.E!:9!=H/<!FH4;=!G4<!4!=.;;4/9!6;:>/0.!OF:0:S;.E!7;:G9Q!49E!=H.!40=/=SE.!

6;:>/0.!>0:G9!7?!^2c(KL!OF:0:S;.E!;.EQ1!(H.!=.;;4/9!6;:>/0.!G4<!:7=4/9.E!>;:5!

<HS==0.!;4E4;!=:6:A;46H?!5/<</:9!O8D(MQ!E/A/=40!.0.@4=/:9!E4=41!(H.!;.<:0S=/:9!:>!

=H.!8D(M!.0.@4=/:9!E4=4!>:;!#S<=;40/4!G4<!X!4;F!<.F:9E!O466;:b/54=.0?![\!5.=;.<Q1!!

Instrument Panel!

#9!/9<=;S5.9=!649.0!G4<!:@.;04?.E!:9!=:6!:>!=H.!S66.;!49E!0:G.;!G/9E:G<1!(H.!

4/;<6..E!/9E/F4=:;V!4==/=SE.!E/;.F=:;!/9E/F4=:;V!40=/5.=.;V!E/;.F=/:940!A?;:V!>046!

6:</=/:9!/9E/F4=:;V!@.;=/F40!<6..E!/9E/F4=:;!49E!=:;RS.!/9<=;S5.9=<!S<.E!/9!=H.!

49/54=/:9!G.;.!6:;=;4?.E!/9!4!</5/04;!G4?!=:!=H.!4F=S40!/9<=;S5.9=<!S<.E!7?!=H.!

F;.G1!#<!4!F:9<.RS.9F.!:>!0/5/=4=/:9<!/9!=H.!;.F:;E.E!KPD!E4=4!O<SFH!4<!4FFS;4F?V!

;.<:0S=/:9!49E!<4560/9A!;4=.Q!=H.!/9<=;S5.9=!;.4E/9A<!<H:G9!/9!=H.!49/54=/:9!54?!

9:=!9.F.<<4;/0?!7.!=H.!<45.!4<!=H:<.!=H4=!G.;.!E/<604?.E!=:!=H.!F;.G!:9!=H.!4/;F;4>=!

/9<=;S5.9=<1!

(H.!@.;=/F40!4FF.0.;4=/:9!E/<604?!<H:G9!/9!=H.!49/54=/:9!G4<!S<.E!=:!A/@.!4!

RS40/=4=/@.!/9E/F4=/:9!:>!=S;7S0.9F.!49E!G4<!9:=!4!64;45.=.;!=H4=!G4<!4@4/0470.!=:!

=H.!F;.G1!
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(H.!5/F;:6H:9.!_.?/9A!0/AH=<!O3)M!W!49E!3)M!IQV!*:F40!(/5.!F:S9=.;!49E!

E/<=49F.!=:!dK!49E!dM!F:S9=.;<!<H:G9!/9!=H.!49/54=/:9!G.;.!9:=!E/<604?.E!=:!=H.!

F;.G!/9!=H4=!>:;54=1!

(H.!<:S;F.<!:>!E4=4V!S<.E!=:!E;/@.!=H.!/9<=;S5.9=<!49E!=H.!4/;F;4>=!5:E.0!E.6/F=.E!/9!

=H.!F:56S=.;!A;46H/F<!49/54=/:9V!4;.!<H:G9!/9!=470.!#cJ1!

Table A-5: 

Altimeter FDR pressure altitude parameter  

Airspeed Indicator FDR indicated airspeed parameter 

Directional Gyro (Magnetic Compass) FDR magnetic heading parameter 

Attitude Director Indicator (ADI) FDR roll attitude parameter 

(Pitch attitude displayed constantly at zero) 

Vertical Speed Indicator (VSI) Derived vertical speed parameter 

Flap Position FDR flap position parameter 

Landing Gear Position Landing gear position was not recorded by 

the FDR. The time of landing gear 

extension was estimated to have coincided 

with the IAS decreasing below VLO (175 

kts). 

Vertical acceleration FDR vertical acceleration parameter 

Torque: left engine FDR left engine torque parameter 

Torque: right engine FDR right engine torque parameter 

Local Time 

i.e. Eastern Standard Time. 

Derived by correlating UTC from ATC radio 

transcript with FDR microphone keying 

discrete parameters. Local Time = UTC + 

10 hours. 

Distance to WF Derived 

Distance to WM Derived 

!

Figure A-44: Animation plan view 

!
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Figure A-45: Animation elevation view 

!

Figure A-46: Animation instrument panel 

!

(H.!49/54=/:9!/<!;.0.4<.E!4<!64;=!:>!=H/<!;.6:;=1!#!>/0.!F:9=4/9/9A!=H.!49/54=/:9!/9!

&9</AH=!^/.Gy!>:;54=!O1/<@Q!/<!4@4/0470.!>:;!E:G90:4E!>;:5!=H.!#(8,!G.7</=.1IJ!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

IJ! (H/<!>/0.!;.RS/;.<!=H.!/9<=4004=/:9!:>!49!&9</AH=!^/.G.;!=H4=!F49!7.!E:G90:4E.E!>;:5!

wGGG1>0/AH=<F46.1F:5`6;:ESF=<`@/.G16H6x!4=!9:!FH4;A.1!
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Comparison of the accident approach with other 
approaches to Lockhart River  

P4=4!>;:5!=H.!9/9.!6;.@/:S<!049E/9A<!4=!*:F_H4;=!D/@.;!G.;.!<=/00!;.=4/9.E!7?!=H.!

KPD1!P.=4/0<!4;.!6;:@/E.E!/9!=470.!#cT1!

Table A-6: 

Flight sequence  (before 

accident flight) 

Sector Date Runway 

2 Cairns – Lockhart River 7 May 2005 12 

9 Cairns – Lockhart River 4 May 2005 12 

17 Bamaga – Lockhart River 30 April 2005 12 

19 Cairns – Lockhart River 30 April 2005 12 

28 Bamaga – Lockhart River 27 April 2005 12 

30 Cairns – Lockhart River 27 April 2005 12 

34 Cairns – Lockhart River 25 April 2005 12 

36 Bamaga – Lockhart River 23 April 2005 12 

50 Cairns – Lockhart River 20 April 2005 12 

 

(H.!=H;..!,454A4!B!*:F_H4;=!D/@.;!>0/AH=<!G.;.!.b45/9.E!49E!:9!:9.!>0/AH=V!:9!=H.!

IU!#6;/0!I\\JV!=H.!;S9G4?!WI!D'#^!O$'88Q!466;:4FH!G4<!:7<.;@.E!=:!H4@.!7..9!

F:9ESF=.E1!
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Bamaga to Lockhart River flight on 27 April 2005 

(H.!KPD!E4=4!>:;!=H/<!>0/AH=!<H:G.E!=H4=!=H.!4/;F;4>=!E.<F.9E.E!F:9=/9S:S<0?!>;:5!

K0/AH=!*.@.0!WU\!S9=/0!;.4FH/9A!JVU\\!>=!GH.;.!/=!0.@.00.E!>:;!4!>.G!<.F:9E<1!(H.!

4@.;4A.!;4=.!:>!E.<F.9=!G4<!WV][\!>..=!6.;!5/9S=.!GH/0.!=H.!54b/5S5!;4=.!:>!

E.<F.9=!G4<!WV[X\!>..=!6.;!5/9S=.!E.<F.9E/9A!=H;:SAH!WJVI\\!>=1!PS;/9A!=H.!

E.<F.9=V!=H.!4/;F;4>=!G4<!>0:G9!9.4;!^M)!OI]T!-&#8Q!7.=G..9!WJVJ[\!>=!49E!UVY[\!

>=V!4!6.;/:E!:>!J!5/9S=.<!49E!WY!<.F:9E<1!

#9!.<=/54=.E!A;:S9E!=;4F_!G4<!E.;/@.E!4<<S5/9A!9/0!G/9E1!L</9A!=H/<!.<=/54=.V!=H.!

4/;F;4>=!/9=.;F.6=.E!=H.!;S9G4?!WI!D'#^!O$'88Q!466;:4FH!=;4F_!7.=G..9!

G4?6:/9=!*2Dd%!49E!*2Dd&1!(H.!4/;F;4>=!=H.9!=;4F_.E!E/;.F=0?!>:;!*2DdM1!

!

Table A-7: 

Position Time before 

touchdown 

(mm:ss) 

Altitude 

(ft AAL26)  

IAS 

(kts) 

Flap Torque 

(%) 

1/4 flap 

selection 

07:16 5,670 222 Up 19 

Joining 

RNAV 

approach 

(between 

LHRWE & 

LHRWI) 

05:22 3,390 193 1/4 12 

LHRWI 04:23 2,490 186 1/4 25 

LHRWF 02:48 1,900 177 1/4 30 

1/2 flap 

selection 

02:16 1,880 175 1/4 29 

Full flap 

selection 

01:06 760 164 1/2 23 

LHRWM 00:19 130 150 Full 21 

Touchdown 00:00 0 139 Full 6 

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

IT!! #7:@.!4.;:E;:5.!0.@.0!O##*Q1!
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Cairns to Lockhart River flight on 7 May 2005 

(H.!KPD!E4=4!>:;!=H/<!>0/AH=!<H:G.E!=H4=!=H.!4/;F;4>=!E.<F.9E.E!F:9=/9S:S<0?!>;:5!

K0/AH=!*.@.0!WY\!S9=/0!;.4FH/9A!WV\\\!>=!O;.>.;!=:!K/AS;.!#c]UQ1!(H.!4@.;4A.!;4=.!:>!

E.<F.9=!G4<!WVT]\!>..=!6.;!5/9S=.!GH/0.!=H.!54b/5S5!;4=.!:>!E.<F.9=!G4<!IVJ]\!

>..=!6.;!5/9S=.!7.=G..9!TVT\\!>=!49E!JVI\\!>=1!PS;/9A!=H.!E.<F.9=V!=H.!4/;F;4>=!G4<!

>0:G9!4=!:;!9.4;!^M)!OI]T!-&#8Q!7.=G..9!W]V[\\!>=!49E!JV\\\!>=V!4!6.;/:E!:>!J!

5/9S=.<!49E!]\!<.F:9E<1!

#9!.<=/54=.E!A;:S9E!=;4F_!G4<!E.;/@.E1!L</9A!=H/<!.<=/54=.V!=H.!4/;F;4>=!/9=.;F.6=.E!

=H.!;S9G4?!X\!D'#^!O$'88Q!466;:4FH!=;4F_!4=!G4?6:/9=!*2D%&!O=H.!&KQ!49E!0.>=!

=H.!466;:4FH!=;4F_!4=!G4?6:/9=!*2D%K!O=H.!K#KQ1!(H.!4/;F;4>=!=H.9!=;4F_.E!>:;!4!

0.>=!E:G9G/9E!F/;FS/=!0.A!>:;!;S9G4?!WI1!

!

Table A-8: 

Position Time before 

touchdown 

(mm:ss) 

Altitude 

(ft AAL)  

IAS 

(kts) 

Flap Torque 

(%) 

LHREI 05:01 3,840 237 Up 21 

LHREF 03:51 2,350 205 1/4 8 

500 ft AAL 00:48 500 150 1/2 41 

Full flap 

selection 

00:44 435 149 1/2 42 

On runway 

heading 

00:34 350 146 Full 25 

Touchdown 00:00 0 130 Full 18 

  

 

!

!

!

!



 

– A-69  –  

!Lockhart River to Bamaga flight on 7 May 2005 

(H.!KPD!E4=4!>:;!=H/<!>0/AH=!<H:G.E!=H4=!=H.!4/;F;4>=!E.<F.9E.E!F:9=/9S:S<0?!>;:5!

K0/AH=!*.@.0!WY\!S9=/0!;.4FH/9A!WV\\\!>=!##*1!(H.!4@.;4A.!;4=.!:>!E.<F.9=!G4<!

WVUX\!>..=!6.;!5/9S=.!GH/0.!=H.!54b/5S5!;4=.!:>!E.<F.9=!G4<!IVIU\!>..=!6.;!5/9S=.!

4=!49!40=/=SE.!:>!UVX\\!>=!##*1!PS;/9A!=H.!E.<F.9=V!=H.!4/;F;4>=!G4<!>0:G9!4=!:;!9.4;!

^M)!OI]T!-&#8Q!7.=G..9!WJVY\\!>=!49E!WVJ\\!>=V!4!6.;/:E!:>!Y!5/9S=.<!49E!]!

<.F:9E<1!

(H.!;.F:;E.E!E4=4!/9E/F4=.E!=H4=V!>;:5!4!9:;=H.;0?!H.4E/9AV!=H.!4/;F;4>=!=S;9.E!0.>=!

F:9=/9S:S<0?!S9=/0!/=!G4<!:9!;S9G4?!H.4E/9A1!(H.!=;4F_!49E!40=/=SE.!6;:>/0.!G.;.!

9:=!F:9</<=.9=!G/=H!=H.!6S70/<H.E!;S9G4?!WX!D'#^!O$'88Q!466;:4FH1!

!

Table A-9: 

Position Time before 

touchdown 

(mm:ss) 

Altitude 

(ft AAL)  

IAS 

(kts) 

Flap Torque 

(%) 

Left turn 

onto final 

commenced 

02:24 950 176 1/4 21 

1/2 flap 

selection 

02:16 930 174 1/2 24 

On runway 

heading 

01:17 630 157 1/2 37 

Full flap 

selection 

01:12 590 160 1/2 34 

500 ft AAL 01:00 500 145 Full 16 

Touchdown 00:00 0 118 Full 18 
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Figure A-47: Animation elevation view (BAM-LHR 27 April 2005) 

!

!
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Figure A-48: 

!
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Figure A-49: Animation elevation view (CNS-LHR 7 May 2005) 

!
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Figure A-50:  

!
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Figure A-51: 

!
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Flight controls 

#9!4/;F;4>=!/<!F:9=;:00.E!/9!=H;..!4b.<a!

! "/=FH!F:9=;:0!4;:S9E!=H.!04=.;40!4b/<!S</9A!.0.@4=:;<!49E!=H.!H:;/Z:9=40!

<=47/0/<.;!

! D:00!F:9=;:0!4;:S9E!=H.!0:9A/=SE/940!4b/<!S</9A!4/0.;:9<!

! +4G!F:9=;:0!4;:S9E!=H.!@.;=/F40!4b/<!S</9A!;SEE.;!

Figure A-52: 

 

Figure A-53: Flight control surfaces of a Metro 23 aircraft 

!
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Pitch control – horizontal stabiliser 

2:;/Z:9=40!<=47/0/<.;!6:</=/:9!G4<!60:==.E!/9!>/AS;.<!#cJ]!=:!#cJT1!#9!/9F;.4<.!/9!

H:;/Z:9=40!<=47/0/<.;!49A0.!F:;;.<6:9E.E!=:!49!/9F;.4<.!/9!4/;F;4>=!9:<.cS6!/96S=1!

8=47/0/<.;!6:</=/:9!G4<!.0.F=;/F400?!F:9=;:00.E!=H;:SAH!=;/5!<G/=FH.<!:9!=H.!6/0:=<e!

F:9=;:0!GH..0<1!(G:!.0.F=;/F!5:=:;<!G.;.!4@4/0470.!=:!E;/@.!4!ES40!s4F_<F;.G!

5.FH49/<5!=:!6:</=/:9!=H.!<=47/0/<.;1!

8=47/0/<.;!6:</=/:9!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:564;.E!G/=H!=H.!6:</=/:9!

;.F:;E.E!ES;/9A!=H.!6;.@/:S<!<.F=:;<!>0:G9!:9!U!M4?!I\\J!O/1.1!3'8!B!*2D!49E!

*2D!B!,#MQ1!(H.!54A9/=SE.!49E!E/;.F=/:9!:>!<=47/0/<.;!5:@.5.9=!ES;/9A!=H.!

4FF/E.9=!>0/AH=!G4<!F:9</<=.9=!G/=H!=H.!FH49A.<!:7<.;@.E!ES;/9A!=H.!6;.@/:S<!

<.F=:;<1!PS;/9A!=H.!4FF/E.9=!>0/AH=V!</A9/>/F49=!FH49A.<!/9!<=47/0/<.;!6:</=/:9!

:FFS;;.E!ES;/9A!/9/=/40!F0/57V!=:6!:>!F0/57V!=:6!:>!E.<F.9=!49E!ES;/9A!F:9>/AS;4=/:9!

FH49A.<!O.1A1!>046!.b=.9</:9Q!:9!=H.!466;:4FH1!(H.<.!FH49A.<!/9!<=47/0/<.;!6:</=/:9!

G.;.!F:9</<=.9=!G/=H!=H.!FH49A.<!:7<.;@.E!ES;/9A!=H.!<45.!6H4<.<!:>!>0/AH=!>:;!=H.!

6;.@/:S<!<.F=:;<1!

(H.!;4=.!:>!FH49A.!/9!<=47/0/<.;!6:</=/:9!ES;/9A!400!=H.!<.F=:;<!:9!U!M4?!I\\J!G4<!

F:9</<=.9=!G/=H!=H.!9:;540!;4=.!O466;:b/54=.0?!\1J!E.A;..<`<.F:9EQ1!

)9!=H.!A;:S9EV!4=!*2D!49E!,#MV!<=47/0/<.;!5:@.5.9=!G4<!F:9</<=.9=!G/=H!

;.<.==/9A!=H.!<=47/0/<.;!4>=.;!049E/9A!/9!4FF:;E49F.!G/=H!=H.!#>=.;!*49E/9A!3H.F_0/<=1!

':!49:540/.<!G.;.!:7<.;@.E!/9!;.F:;E.E!H:;/Z:9=40!<=47/0/<.;!6:</=/:9!ES;/9A!=H.!

4FF/E.9=!>0/AH=!:;!=H.!=G:!6;.@/:S<!>0/AH=<!;.F:;E.E!:9!U!M4?!I\\J1!!

Pitch control – elevators 

*.>=!.0.@4=:;!6:</=/:9!G4<!60:==.E!/9!>/AS;.<!#cJ]!=:!#cJT!O;/AH=!.0.@4=:;!6:</=/:9!

G4<!9:=!;.F:;E.E!9:;!G4<!/=!;.RS/;.E!=:!7.!;.F:;E.EQ1!#9!/9F;.4<.!/9!.0.@4=:;!

6:</=/:9!F:;;.<6:9E.E!=:!49!/9F;.4<.!/9!4/;F;4>=!9:<.cS6!/96S=1!%0.@4=:;!6:</=/:9!

G4<!49!49A0.!5.4<S;.E!;.04=/@.!=:!=H.!H:;/Z:9=40!<=47/0/<.;1!&>!=H.!.0.@4=:;!;.54/9.E!

<=4=/:94;?!49E!=H.!H:;/Z:9=40!<=47/0/<.;!G4<!5:@.E!=H.9!=H.!5.4<S;.E!.0.@4=:;!

6:</=/:9!466.4;.E!=:!FH49A.1!(H/<!FH4;4F=.;/<=/F!F49!7.!<..9!/9!>/AS;.!#cJJ!GH.;.!

9:<.cE:G9!<=47/0/<.;!5:@.5.9=<!G.;.!;.>0.F=.E!/9!4664;.9=!9:<.cS6!.0.@4=:;!

5:@.5.9=<1!3:9@.;<.0?!9:<.cS6!<=47/0/<.;!5:@.5.9=<!G.;.!;.>0.F=.E!/9!4664;.9=!

9:<.cE:G9!.0.@4=:;!5:@.5.9=<1!(H.;.!G4<!4!E/;.F=!5.FH49/F40!F:99.F=/:9!7.=G..9!

=H.!6/0:=!F:9=;:0!F:0S59!49E!=H.!.0.@4=:;<1!

%0.@4=:;!6:</=/:9!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:564;.E!G/=H!=H.!6:</=/:9!

;.F:;E.E!ES;/9A!=H.!6;.@/:S<!<.F=:;<!>0:G9!:9!U!M4?!I\\J1!(H.!54A9/=SE.!49E!

E/;.F=/:9!:>!.0.@4=:;!5:@.5.9=!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:9</<=.9=!G/=H!=H.!

FH49A.<!:7<.;@.E!ES;/9A!=H.!6;.@/:S<!<.F=:;<1!PS;/9A!=H.!4FF/E.9=!>0/AH=V!

</A9/>/F49=!FH49A.<!/9!.0.@4=:;!6:</=/:9!:FFS;;.E!ES;/9A!=4_.:>>!O;:=4=/:9Q!49E!=:6!

:>!E.<F.9=!49E!ES;/9A!F:9>/AS;4=/:9!FH49A.<!O.1A1!>046!.b=.9</:9Q!:9!=H.!466;:4FH1!

(H.<.!FH49A.<!/9!.0.@4=:;!6:</=/:9!G.;.!F:9</<=.9=!G/=H!=H.!FH49A.<!:7<.;@.E!

ES;/9A!=H.!<45.!6H4<.<!:>!>0/AH=!ES;/9A!=H.!6;.@/:S<!<.F=:;<1!

(H.!.0.@4=:;<!G.;.!4==4FH.E!=:!=H.!=;4/0/9A!.EA.!:>!=H.!H:;/Z:9=40!<=47/0/<.;1!(:!

5/9/5/Z.!E;4AV!/=!G4<!E.</;470.!=H4=!=H.!.0.@4=:;<!49E!H:;/Z:9=40!<=47/0/<.;!G.;.!F:c

0/9.4;1!D4=H.;!=H49!54/9=4/9/9A!4!F:9<=49=!.0.@4=:;!/96S=V!/=!G4<!9:;540!6;4F=/F.!>:;!

=H.!H:;/Z:9=40!<=47/0/<.;!=:!7.!549S400?!;.c=;/55.E!=:!;.5:@.!49?!.0.@4=:;!>:;F.1!!
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)9!=H.!A;:S9EV!=H.!.0.@4=:;<!9:;5400?!;.<=.E!/9!4!=;4/0/9A!.EA.!E:G9!6:</=/:9!OcWJ!

E.A;..<Q1!(H/<!7.H4@/:S;!G4<!:7<.;@.E!GH.9!=H.!4/;F;4>=!G4<!:9!=H.!A;:S9E!4=!3'8V!

*2D!49E!,#M1!

(H.!";.c8=4;=!3H.F_0/<=!;.RS/;.E!=H4=!>S00!49E!>;..!5:@.5.9=!:>!=H.!F:9=;:0!<S;>4F.<!

G4<!4@4/0470.1!(H/<!FH.F_!/<!<..9!/9!>/AS;.!#cJJ!4<!4!f<6/_.e!/9!.0.@4=:;!6:</=/:9!

GH/0.!=H.!4/;F;4>=!G4<!:9!=H.!A;:S9E1!!

PS;/9A!<5::=H!4=5:<6H.;/F!F:9E/=/:9<V!49E!4=!H/AH.;!4/;<6..E<V!:90?!<5400!49E!

/9>;.RS.9=!.0.@4=:;!/96S=<!G.;.!;.RS/;.E!<SFH!4<!ES;/9A!F;S/<.1!PS;/9A!=S;7S0.9=!

4=5:<6H.;/F!F:9E/=/:9<V!49E!4=!0:G.;!4/;<6..E<V!04;A.;!49E!5:;.!>;.RS.9=!.0.@4=:;!

/96S=<!G.;.!;.RS/;.E!<SFH!4<!ES;/9A!=H.!466;:4FH!4=!*2D1!

':!49:540/.<!G.;.!:7<.;@.E!/9!;.F:;E.E!.0.@4=:;!6:</=/:9!ES;/9A!=H.!4FF/E.9=!>0/AH=!

:;!=H.!=G:!6;.@/:S<!>0/AH=<!;.F:;E.E!:9!U!M4?!I\\J1!

Roll control – ailerons 

*.>=!4/0.;:9!6:</=/:9!G4<!60:==.E!/9!>/AS;.<!#cJU!49E!#cJY!O;/AH=!4/0.;:9!6:</=/:9!

G4<!9:=!;.F:;E.E!9:;!G4<!/=!;.RS/;.E!=:!7.!;.F:;E.EQ1!":</=/@.!4/0.;:9!6:</=/:9!

F:;;.<6:9E<!=:!4!0.>=!;:00!O/1.1!0.>=!G/9A!0:GQ!/96S=1!'.A4=/@.!4/0.;:9!6:</=/:9!

F:;;.<6:9E<!=:!4!;/AH=!;:00!O/1.1!;/AH=!G/9A!0:GQ!/96S=1!(H.;.!G4<!4!E/;.F=!5.FH49/F40!

F:99.F=/:9!7.=G..9!=H.!6/0:=!F:9=;:0!GH..0!49E!=H.!4/0.;:9<1!

#/0.;:9!6:</=/:9!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:564;.E!G/=H!=H.!6:</=/:9!;.F:;E.E!

ES;/9A!=H.!6;.@/:S<!<.F=:;<!>0:G9!:9!U!M4?!I\\J1!(H.!54A9/=SE.!49E!E/;.F=/:9!:>!

4/0.;:9!5:@.5.9=!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:9</<=.9=!G/=H!=H.!FH49A.<!

:7<.;@.E!ES;/9A!=H.!6;.@/:S<!<.F=:;<1!PS;/9A!=H.!4FF/E.9=!>0/AH=!=H.;.!G4<!4!

F:9</<=.9=!F:;;.04=/:9!7.=G..9!FH49A.<!/9!4/0.;:9!6:</=/:9!49E!FH49A.<!/9!;:00!

4==/=SE.!O749_!49A0.Q!49E!54A9.=/F!H.4E/9A1!

(H.!";.c8=4;=!3H.F_0/<=!;.RS/;.<!=H4=!>S00!49E!>;..!5:@.5.9=!:>!=H.!F:9=;:0!<S;>4F.<!

/<!4@4/0470.1!(H/<!FH.F_!/<!<..9!/9!>/AS;.!#cJU!4<!4!f<6/_.e!/9!4/0.;:9!6:</=/:9!GH/0.!

=H.!4/;F;4>=!G4<!:9!=H.!A;:S9E1!

)9F.!=H.!4/;F;4>=!;.4FH.E!=:6!:>!F0/57V!49!:>><.=!/9!4/0.;:9!6:</=/:9!>/;<=!7.F45.!

4664;.9=1!(H/<!:>><.=!;.54/9.E!S9=/0!=H.!=:6!:>!E.<F.9=!O;.>.;!=:!>/AS;.!#cJUQ!49E!

G4<!FH4;4F=.;/<=/F!:>!=H.!4660/F4=/:9!:>!4/0.;:9!=;/51!

PS;/9A!<5::=H!4=5:<6H.;/F!F:9E/=/:9<V!49E!4=!H/AH.;!4/;<6..E<V!:90?!<5400!49E!

/9>;.RS.9=!4/0.;:9!/96S=<!G.;.!;.RS/;.E!.1A1!ES;/9A!F;S/<.1!PS;/9A!=S;7S0.9=!

4=5:<6H.;/F!F:9E/=/:9<V!49E!4=!0:G.;!4/;<6..E<V!04;A.;!49E!5:;.!>;.RS.9=!4/0.;:9!

/96S=<!G.;.!;.RS/;.E!<SFH!4<!ES;/9A!=H.!466;:4FH!4=!*2D1!

#0=H:SAH!=H.!54A9/=SE.!:>!4/0.;:9!/96S=<!G4<!/9F;.4</9A!ES;/9A!=H.!>/940!W\!

<.F:9E<!:>!;.F:;E.E!E4=4V!9:!49:540/.<!G.;.!:7<.;@.E!/9!;.F:;E.E!4/0.;:9!6:</=/:9!

ES;/9A!=H.!4FF/E.9=!>0/AH=1!!
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Yaw control – rudder 

DSEE.;!6:</=/:9!G4<!60:==.E!/9!>/AS;.<!#cJ[!49E!#cT\1!#9!/9F;.4<.!/9!;SEE.;!

6:</=/:9!49A0.!F:;;.<6:9E.E!=:!49!/9F;.4<.!/9!4/;F;4>=!9:<.c;/AH=!/96S=1!

(H.!6;.c>0/AH=!;SEE.;!F:9=;:0!FH.F_!>:;!>S00!49E!>;..!5:@.5.9=!G4<!9:=!:7<.;@.E!=:!

H4@.!:FFS;;.E!4=!=H.!<45.!=/5.!4<!=H.!.0.@4=:;!49E!4/0.;:9!FH.F_<1!(H/<!G4<!=H.!

F4<.!>:;!=H.!4FF/E.9=!>0/AH=!49E!400!:=H.;!>0/AH=<!.b45/9.E1!&=!/<!0/_.0?!=H4=!=H/<!FH.F_!

:FFS;;.E!ES;/9A!=4b/!GH.9!04;A.!;SEE.;!5:@.5.9=<!G.;.!:7<.;@.E!/9!=H.!;.F:;E.E!

E4=41!

DSEE.;!6:</=/:9!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:564;.E!G/=H!=H.!6:</=/:9!;.F:;E.E!

ES;/9A!=H.!6;.@/:S<!<.F=:;<!>0:G9!:9!U!M4?!I\\J1!(H.!54A9/=SE.!49E!E/;.F=/:9!:>!

;SEE.;!5:@.5.9=!ES;/9A!=H.!4FF/E.9=!>0/AH=!G4<!F:9</<=.9=!G/=H!=H.!FH49A.<!

:7<.;@.E!ES;/9A!=H.!6;.@/:S<!<.F=:;<1!PS;/9A!=H.!4FF/E.9=!>0/AH=V!=H.;.!G4<!4!

F:9</<=.9=!F:;;.04=/:9!7.=G..9!FH49A.<!/9!;SEE.;!6:</=/:9!49E!FH49A.<!/9!54A9.=/F!

H.4E/9A1!

PS;/9A!=H.!4FF/E.9=!>0/AH=V!</A9/>/F49=!FH49A.<!/9!;SEE.;!6:</=/:9!:FFS;;.E!ES;/9A!

=4b//9A!49E!=4_.:>>1!(H.<.!FH49A.<!/9!;SEE.;!6:</=/:9!G.;.!F:9</<=.9=!G/=H!=H.!

FH49A.<!:7<.;@.E!ES;/9A!=H.!<45.!6H4<.<!:>!>0/AH=!ES;/9A!=H.!6;.@/:S<!<.F=:;<1!

':!49:540/.<!G.;.!:7<.;@.E!/9!;.F:;E.E!;SEE.;!6:</=/:9!ES;/9A!=H.!4FF/E.9=!>0/AH=!

:;!=H.!=G:!6;.@/:S<!>0/AH=<!;.F:;E.E!:9!U!M4?!I\\J1!

Pilot inputs – final 10 seconds of recorded data 

(H.!>/940!W\!<.F:9E<!:>!;.F:;E.E!E4=4!<H:G.E!=H4=!=H.!4/;F;4>=!G4<!.b6.;/.9F/9A!

=S;7S0.9F.!4<!.@/E.9F.E!7?!>0SF=S4=/:9<!/9!=H.!@.;=/F40!4FF.0.;4=/:9!64;45.=.;1!

85400!6/=FH!49E!?4G!F:9=;:0!/96S=<!G.;.!.@/E.9=!4<!<5400!.0.@4=:;!49E!;SEE.;!

6:</=/:9!FH49A.<1!*4;A.;!;:00!F:9=;:0!/96S=<!G.;.!.@/E.9=!4<!4/0.;:9!6:</=/:9!

FH49A.<1!(H.!;:00!/96S=<!G.;.!4660/.E!/9!=H.!:66:</=.!<.9<.!=:!=H.!4/;F;4>=!749_!

49A0.!<H:G/9A!=H4=!=H.!4/;F;4>=!4==/=SE.!G4<!7./9A!4F=/@.0?!F:9=;:00.E!7?!=H.!

H49E0/9A!6/0:=1!

#!$"d8!.<F46.!549:.S@;.!;.RS/;.<!=H4=!=H.!6/0:=!54_.!4!04;A.!9:<.cS6!6/=FH!

F:9=;:0!/96S=!49E!4660?!54b/5S5!6:G.;1!D.F:;E.E!.0.@4=:;!6:</=/:9!49E!.9A/9.!

=:;RS.!64;45.=.;<!<H:G.E!9:!.@/E.9F.!:>!<SFH!F:5549E<1!
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Figure A-54: 

!
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Figure A-55: 

!
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Figure A-56: 

!
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Figure A-57: 

!
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Figure A-58: 

!
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Figure A-59: 

!
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Figure A-60: 

!
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Aircraft systems serviceability 

(H.!KPD!<?<=.5!/9F0SE.E!.b=.;940!<.9<:;<!0:F4=.E!=H;:SAH:S=!=H.!4/;F;4>=1!M:<=!:>!

=H:<.!<.9<:;<!G.;.!40<:!64;=!:>!:=H.;!4/;F;4>=!<?<=.5<1!%@/E.9F.!;.A4;E/9A!=H.!

<.;@/F.47/0/=?!:>!=H:<.!:=H.;!<?<=.5<!F:S0E!7.!:7=4/9.E!7?!.b45/94=/:9!:>!=H.!

;.F:;E.E!KPD!E4=41!

Electrical system – DC 

(H.!KPD!O6:G.;.E!7?!IY!^P3Q!:6.;4=.E!GH.9!6:G.;!G4<!4@4/0470.!>;:5!./=H.;!

=H.!D/AH=!%<<.9=/40!,S<!:;!=H.!*.>=!%<<.9=/40!,S<!6;:@/E.E!=H4=!=H.!$!<G/=FH!H4E!9:=!

4F=/@4=.E1!(H.!KPD!E/E!9:=!;.RS/;.!=H.!4@/:9/F<!54<=.;!<G/=FH!=:!7.!)'!=:!:7=4/9!

6:G.;1!!

(H.!KPD!<=4;=.E!;.F:;E/9A!.046<.E!=/5.!OF:55.9F/9A!4=!Z.;:Q!>;:5!=H.!=/5.!:>!

6:G.;cS6!49E!=H.!.046<.E!=/5.!/9F;.5.9=.E!:9F.!6.;!<.F:9E1!#!6:G.;!/9=.;;S6=/:9!

:>!A;.4=.;!=H49!\1J!:>!4!<.F:9E!G:S0E!F4S<.!=H.!KPD!F:S9=.;!=:!;.<.=!=:!Z.;:!49E!

7.A/9!/9F;.5.9=/9A!4A4/91!!

(H.!KPD!7.A49!:6.;4=/9A!:9!=H.!A;:S9E!4=!,454A4!7.>:;.!./=H.;!.9A/9.!G4<!

<=4;=.E1!%b45/94=/:9!:>!=H.!;.F:;E.E!.046<.E!=/5.!F:S9=.;!<H:G.E!=H4=!=H.!KPD!

:6.;4=.E!F:9=/9S:S<0?!S9=/0!/564F=!4<!=H.!<S7>;45.!F:S9=.;!/9F;.5.9=.E!.4FH!

<.F:9E!49E!E/E!9:=!;.<.=!=:!Z.;:!4=!49?!<=4A.!ES;/9A!=H.!>0/AH=1!(H/<!/<!.@/E.9F.!=H4=!

4=!0.4<=!:9.!%<<.9=/40!,S<!G4<!4@4/0470.!=:!6;:@/E.!6:G.;!=H;:SAH:S=!=H.!>0/AH=!4=!

0.4<=!S9=/0!=H.!KPD!<=:66.E!;.F:;E/9A1!(H.!KPD!<=:66.E!;.F:;E/9A!ES.!=:!=H.!

4F=/@4=/:9!:>!=H.!$!<G/=FH!ES;/9A!=H.!/564F=!<.RS.9F.1!

(:;RS.!49E!6;:6.00.;!D"M!64;45.=.;<!>:;!.4FH!.9A/9.!G.;.!;.F:;E.E!7?!=H.!KPD1!

(:;RS.!49E!6;:6.00.;!<.9<:;<!>:;!=H.!;/AH=!.9A/9.!G.;.!6:G.;.E!>;:5!=H.!D/AH=!

%<<.9=/40!,S<!GH/0.!=:;RS.!49E!6;:6.00.;!<.9<:;<!>:;!=H.!0.>=!.9A/9.!G.;.!6:G.;.E!

>;:5!=H.!*.>=!%<<.9=/40!,S<1!^40/E!=:;RS.!49E!6;:6.00.;!D"M!E4=4!>:;!7:=H!.9A/9.<!

G.;.!F:9=/9S:S<0?!;.F:;E.E!=H;:SAH:S=!=H.!>0/AH=1!(H/<!6;:@/E.<!.@/E.9F.!=H4=!=H.!

D/AH=!%<<.9=/40!,S<!49E!=H.!*.>=!%<<.9=/40!,S<!G.;.!7:=H!4@4/0470.!=:!6;:@/E.!

6:G.;!=H;:SAH:S=!=H.!>0/AH=!4=!0.4<=!S9=/0!=H.!=/5.!=H4=!=H.!KPD!<=:66.E!;.F:;E/9A1!

%0.F=;/F40!6:G.;!>;:5!=H.!':9!%<<.9=/40!,S<!=:!4!>046!<.0.F=:;!@40@.!E/;.F=.E!

H?E;4S0/F!6;.<<S;.!=:!=H.!>046!4F=S4=:;<1!(H.!4F=S4=:;<!.b=.9E.E!:;!;.=;4F=.E!=H.!

>046<1!

(H.!4/;F;4>=!=::_!:>>!G/=H!>046!o!<.=!49E!4>=.;!=4_.:>>V!=H.!>046<!;.=;4F=.E!9:;5400?1!

PS;/9A!=H.!466;:4FHV!>046<!G.;.!5:@.E!=G/F.a!>;:5!=H.!Z.;:!E.A;..<!OS6!<.0.F=/:9Q!

.b=.9E/9A!=:!466;:b/54=.0?![!E.A;..<!Oo!<.0.F=/:9Q!49E!04=.;!>;:5![!E.A;..<!

.b=.9E/9A!=:!466;:b/54=.0?!WY!E.A;..<!Op!<.0.F=/:9Q1!!

(H/<!6;:@/E.<!.@/E.9F.!=H4=!=H.!':9!%<<.9=/40!,S<!G4<!4@4/0470.!=:!6;:@/E.!6:G.;!

7.>:;.!=4_.:>>!49E!ES;/9A!466;:4FH!4=!0.4<=!S9=/0!UY!<.F:9E<!7.>:;.!=H.!KPD!

<=:66.E!;.F:;E/9A1!



 

Electrical system – AC 

M4A9.=/F!H.4E/9A!.bF/=4=/:9!G4<!6;:@/E.E!7?!=H.!D/AH=!IT!^#3!,S<!49E!;.RS/;.E!

=H.!#@/:9/F<!M4<=.;!<G/=FH!=:!7.!)'!=:!:7=4/9!6:G.;1!D.F:;E.E!54A9.=/F!H.4E/9A!

E4=4!ES;/9A!=H.!>0/AH=!F:;;.04=.E!G.00!G/=H!;S9G4?!E/;.F=/:9V!;:00!4==/=SE.!49E!

.b6.F=.E!4/;F;4>=!=;4F_1!(H/<!6;:@/E.<!.@/E.9F.!=H4=!=H.!D/AH=!IT!^#3!]\\!2Z!,S<!

G4<!6;:@/E/9A!6:G.;!=H;:SAH:S=!=H.!>0/AH=!4=!0.4<=!S9=/0!=H.!KPD!<=:66.E!;.F:;E/9A1!

(H.!D/AH=!IT!^#3!]\\!2Z!,S<!G4<!6:G.;.E!>;:5!=H.!D/AH=!#3!,S<1!

D:00!4==/=SE.!/9>:;54=/:9!G4<!<:S;F.E!>;:5!=H.!6/0:=e<!4==/=SE.!A?;:!/9E/F4=:;1!(H/<!

/9E/F4=:;!G4<!6:G.;.E!7?!WWJ!^#3!>;:5!=H.!*.>=!#3!,S<1!D.4<:9470.!;:00!4==/=SE.!

E4=4!G4<!;.F:;E.E!=H;:SAH:S=!=H.!>0/AH=!S9=/0!=H.!KPD!<=:66.E!;.F:;E/9A1!(H/<!

6;:@/E.<!.@/E.9F.!=H4=!=H.!*.>=!WWJ!^#3!,S<!G4<!6;:@/E/9A!6:G.;!=H;:SAH:S=!=H.!

>0/AH=!4=!0.4<=!S9=/0!=H.!KPD!<=:66.E!;.F:;E/9A1!

Hydraulic system 

K046<!49E!049E/9A!A.4;!G.;.!H?E;4S0/F400?!4F=S4=.E1!K046!6:</=/:9!G4<!;.F:;E.E!7?!

=H.!KPD!7S=!9:=!049E/9A!A.4;!6:</=/:91!(H.!4/;F;4>=!=::_!:>>!G/=H!>046!o!<.=!49E!

4>=.;!=4_.:>>V!=H.!>046<!;.=;4F=.E!9:;5400?1!PS;/9A!=H.!466;:4FH!>046<!G.;.!5:@.E!

=G/F.a!>;:5!=H.!Z.;:!E.A;..<!OS6!<.0.F=/:9Q!.b=.9E/9A!=:!466;:b/54=.0?![!E.A;..<!

Oo!<.0.F=/:9Q!49E!04=.;!>;:5![!E.A;..<!.b=.9E/9A!=:!466;:b/54=.0?!WY!E.A;..<!

Op!<.0.F=/:9Q1!

,:=H!.b=.9</:9<!G.;.!F:9=/9S:S<!49E!<=:66.E!4=!=H.!.b6.F=.E!@40S.<1!(H.!.b=.9</:9!

>;:5!o!=:!p!=::_!]!<.F:9E<!49E!:FFS;;.E!UY!<.F:9E<!7.>:;.!=H.!KPD!<=:66.E!

;.F:;E/9A1!(H;..!6;.@/:S<!>0/AH=<!G.;.!.b45/9.E!49EV!:9!.4FHV!=H.!>046<!=::_!

466;:b/54=.0?!]!<.F:9E<!=:!.b=.9E!>;:5!=H.!o!6:</=/:9!=:!=H.!p!6:</=/:91!(H/<!

6;:@/E.<!.@/E.9F.!=H4=!=H.!H?E;4S0/F!<?<=.5!G4<!:6.;4=/9A!9:;5400?!=H;:SAH:S=!=H.!

>0/AH=!4=!0.4<=!S9=/0!UY!<.F:9E<!7.>:;.!=H.!KPD!<=:66.E!;.F:;E/9A1!!

Pitot/static system 

(H.!6/=:=`<=4=/F!<?<=.5!F:9</<=.E!:>!6/=:=!54<=<!49E!<=4=/F!6:;=<V!549/>:0E<!49E!

60S57/9A!=:!6;:@/E.!6/=:=`<=4=/F!6;.<<S;.<!=:!=H.!4/;<6..E!/9E/F4=:;<!GH/0.!=H.!

40=/5.=.;<!49E!@.;=/F40!<6..E!/9E/F4=:;<!G.;.!F:99.F=.E!=:!<=4=/F!0/9.<!:90?1!

(H.!6/=:=!54<=<!4FFS5S04=.E!f;45!4/;e!/1.1!4/;!>:;F.E!4A4/9<=!=H.!:6.9/9A!:>!=H.!=S7.!

7?!=H.!64<<4A.!:>!=H.!4/;F;4>=1!(H.!<=4=/F!6:;=<!G.;.!0:F4=.E!:9!=H.!.b=.;/:;!:>!=H.!

4/;F;4>=V!4=!0:F4=/:9<!FH:<.9!=:!E.=.F=!=H.!6;.@4/0/9A!4=5:<6H.;/F!6;.<<S;.!4<!

4FFS;4=.0?!4<!6:<</70.!G/=H:S=!49?!E/<=S;749F.!>;:5!=H.!64<<4A.!:>!=H.!4/;F;4>=1!!

)9!^2c(KLV!4<!G4<!<=49E4;E!:9!M.=;:!IX!4/;F;4>=V!=G:!6/=:=!54<=<!>4F.E!>:;G4;E!

/9!=H.!E/;.F=/:9!:>!>0/AH=!49E!G.;.!0:F4=.E!:9!=H.!S66.;!<.F=/:9!:>!=H.!4/;F;4>=!9:<.1!

K:S;!<=4=/F!6:;=<!G.;.!0:F4=.E!4=!=H.!;.4;!:>!=H.!4/;F;4>=!O=G:!6:;=<!:9!./=H.;!</E.!:>!

=H.!4>=!>S<.04A.Q1!

(G:!<.64;4=.!6/=:=!<?<=.5<!49E!=G:!<.64;4=.!<=4=/F!<?<=.5<!G.;.!S<.E1!(H.!6/0:=e<!

/9<=;S5.9=<!G.;.!F:99.F=.E!=:!:9.!6/=:=`<=4=/F!<?<=.5!O/1.1!=H.!6/0:=e<!<?<=.5Q!49E!

=H.!F:6/0:=e<!/9<=;S5.9=<!=:!=H.!:=H.;!6/=:=`<=4=/F!<?<=.5!O/1.1!=H.!F:6/0:=e<!<?<=.5Q1!

(H.!KPD!G4<!F:99.F=.E!=:!=H.!F:6/0:=e<!6/=:=`<=4=/F!<?<=.51!
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#00:G/9A!>:;!KPD!<?<=.5!=:0.;49F.<V!=H.!>:00:G/9A!:7<.;@4=/:9<!G.;.!54E.a!

! (H.!6;.<<S;.!40=/=SE.!;.F:;E.E!7?!=H.!KPDV!GH/0.!=H.!4/;F;4>=!G4<!:9!=H.!

A;:S9E!4=!,#MV!G4<!F:9</<=.9=!G/=H!=H.!4.;:E;:5.!.0.@4=/:91!

! (H.!;.F:;E.E!6;.<<S;.!40=/=SE.!/9F;.4<.E!F:9=/9S:S<0?!4>=.;!=4_.:>>!4=!

,#MV!;.4FH/9A!4!54b/5S5!:>!WUV\\\!>=!OK*WU\Q1!(H/<!G4<!F:9</<=.9=!G/=H!

=H.!F;S/</9A!0.@.0!;.6:;=.E!7?!=H.!F;.G!=:!#(31!

! )9!466;:4FH!=:!*2DV!=H.!4/;F;4>=!0.@.0.E!4=!XVJ\\!>=!466;:4FH/9A!G4?6:/9=!

*2Dd&1!(H/<!G4<!F:9</<=.9=!G/=H!=H.!Dd+!WI!D'#^!466;:4FH!40=/=SE.!4=!

=H4=!6:/9=1!

! (H.!5/9/5S5!6;.<<S;.!40=/=SE.!;.F:;E.E!7?!=H.!KPD!OWVI[I!>=Q!G4<!

F:9</<=.9=!G/=H!=H.!.0.@4=/:9!:>!=H.!4FF/E.9=!</=.1!

(H.<.!:7<.;@4=/:9<!6;:@/E.!.@/E.9F.!=H4=!=H.!6/0:=e<!49E!F:6/0:=e<!<=4=/F!<?<=.5<!

G.;.!6;:@/E/9A!4FFS;4=.!<=4=/F!6;.<<S;.<!=:!=H.!4/;F;4>=!/9<=;S5.9=<!S9=/0!=H.!KPD!

<=:66.E!;.F:;E/9A1!!

Engines and propellers 

D.F:;E.E!=:;RS.!E4=4!>:;!.4FH!.9A/9.!G4<!<?55.=;/F40!49E!466;:6;/4=.!>:;!=H.!

6H4<.!:>!>0/AH=1!";:6.00.;!D"M!64;45.=.;<!G.;.!40<:!<?55.=;/F40!49E!466;:6;/4=.!

>:;!=H.!6H4<.!:>!>0/AH=1!PS;/9A!=H.!4FF/E.9=!>0/AH=V!=H.!;.F:;E.E!E4=4!E/E!9:=!6;:@/E.!

49?!.@/E.9F.!:>!4!6;:70.5!G/=H!./=H.;!.9A/9.!:;!6;:6.00.;1!
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Turbulence 

#!ES40!4b/<!P3!4FF.0.;:5.=.;!G4<!>/==.E!=:!^2c(KL1!&=!6;:@/E.E!4FF.0.;4=/:9!

/9>:;54=/:9!/9!=H.!4/;F;4>=!@.;=/F40!OrQ!49E!0:9A/=SE/940!OtQ!4b.<1!!

Figure A-61:!

!

d/=H!=H.!4/;F;4>=!:9!=H.!A;:S9E!=H.!9:5/940!@40S.!;.F:;E.E!>:;!@.;=/F40!4FF.0.;4=/:9!

/<!WA1!&9!>0/AH=V!@.;=/F40!4FF.0.;4=/:9!E4=4!;.6;.<.9=<!=H.!F:57/9.E!.>>.F=<!:>!>0/AH=!

549:.S@;/9A!0:4E<!49E!=S;7S0.9F.1!%b45/94=/:9!:>!=H.!E4=4!F49!6;:@/E.!49!

/9E/F4=/:9!:>!=H.!=S;7S0.9F.!=H4=!G4<!.b6.;/.9F.E!/9!>0/AH=1!

^.;=/F40!4FF.0.;4=/:9!E4=4!;.F:;E.E!ES;/9A!=H.!4FF/E.9=!>0/AH=!49E!=H.!</b!6;.@/:S<!

>0/AH=<!G.;.!.b45/9.E1!(H.!.b45/94=/:9!<H:G.E!=H4=!=H.!>0/AH=!6H4<.<!GH.;.!

=S;7S0.9F.!G4<!5:;.!6;.@40.9=!G.;.!/9/=/40!F0/57!49E!466;:4FH1!(S;7S0.9F.!/<!0.<<!

0/_.0?!4=!H/AH.;!40=/=SE.<!<SFH!4<!ES;/9A!F;S/<.1!

#!RS40/=4=/@.!4<<.<<5.9=!:>!=H.!@.;=/F40!4FF.0.;4=/:9!=;4F.!>:;!=H.!4FF/E.9=!>0/AH=!

<H:G<!=H4=V!464;=!>;:5!=H.!04<=!>/@.!<.F:9E<!:>!=H.!>0/AH=V!=H.!=S;7S0.9F.!G4<!G/=H/9!

=H.!;49A.!.b6.;/.9F.E!:9!:=H.;!>0/AH=<1!PS;/9A!=H.!04<=!>/@.!<.F:9E<!=H.!=S;7S0.9F.!

G4<!A;.4=.;!=H49!=H4=!.b6.;/.9F.E!ES;/9A!=H.!</b!F:564;/<:9!>0/AH=<1!!

(H.!4;.4!>:;.F4<=V!/<<S.E!7?!=H.!,)M!4=!WWX]!0:F40!=/5.!:9!U!M4?!I\\JV!A4@.!=H.!

G/9E!4=!IV\\\!>=!4<!>;:5!=H.!8%!OWX\v(Q!4=!I\!_9:=<1!#<!^2c(KL!466;:4FH.E!>;:5!

=H.!'dV!/=!G:S0E!H4@.!7..9!/9!=H.!0..!:>!=H.!8:S=H!"46!;/EA.!0/9.1!#9!4/;>0:G!:>!=H.!

>:;.F4<=!54A9/=SE.V!:@.;!=H.!;/EA.!0/9.V!G:S0E!H4@.!F;.4=.E!5.FH49/F40!=S;7S0.9F.1!

(H.!04<=!IJ!<.F:9E<!:>!;.F:;E.E!E4=4!<H:G.E!=H4=!=H.!=S;7S0.9F.!.b6.;/.9F.E!7?!=H.!

4/;F;4>=V!4<!/9E/F4=.E!7?!/9F;.4</9A!4F=/@/=?!/9!=H.!@.;=/F40!4FF.0.;4=/:9!=;4F.V!

/9F;.4<.E1!PS;/9A!=H/<!6.;/:EV!/=!/<!0/_.0?!=H4=!=H.!4/;F;4>=!G:S0E!H4@.!7..9!S9E.;!=H.!

/9F;.4</9A!/9>0S.9F.!:>!5.FH49/F40!=S;7S0.9F.!>;:5!=H.!8:S=H!"46!;/EA.!0/9.1!!

3:9</<=.9=!G/=H!/9F;.4</9A!=S;7S0.9F.V!;:00!F:9=;:0!/96S=<!:>!/9F;.4</9A!54A9/=SE.!

G.;.!54E.!ES;/9A!=H.!>/940!W\!<.F:9E<!:>!;.F:;E.E!E4=41!%0.@4=:;!6:</=/:9!E4=4!

<H:G.E!=H4=!9:!</A9/>/F49=!6/=FH!F:9=;:0!/96S=<!G.;.!54E.!ES;/9A!=H.!F:;;.<6:9E/9A!

6.;/:E1!

#!<6/_.!/9!=H.!@.;=/F40!4FF.0.;4=/:9!=;4F.!G4<!.@/E.9=!4=!\Wa]XaXX1UJ!L(3V!

466;:b/54=.0?!>/@.!<.F:9E<!7.>:;.!=H.!.9E!:>!;.F:;E.E!E4=4V!;.>.;!=:!>/AS;.!#cTI1!

(H.!;46/E!/9F;.4<.!/9!@.;=/F40!4FF.0.;4=/:9!49E!=H.!04F_!:>!9:<.cS6!.0.@4=:;!

5:@.5.9=<!54_.!/=!0/_.0?!=H4=!=H.!<6/_.!G4<!ES.!=:!=S;7S0.9F.!49E!9:=!>0/AH=!

549:.S@;/9A!0:4E<1!
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(H.!54b/5S5!49E!5/9/5S5!@40S.<!:>!@.;=/F40!4FF.0.;4=/:9!;.F:;E.E!ES;/9A!=H.!

>0/AH=<!4;.!E.=4/0.E!/9!=470.!#cW\1!

!

Table A-10: 

K0/AH=a! M4b/5S5!@.;=/F40!

4FF.0.;4=/:9!OAe<Qa!

M/9/5S5!@.;=/F40!

4FF.0.;4=/:9!OAe<Qa!

#FF/E.9=!>0/AH=!U!M4?! m!W1Y]! m!\1XJ!

*2Dc,#M!U!M4?! m!W1JT! m!\1IY!

3'8c*2D!U!M4?! m!W1]U! m!\1JT!

,#Mc3'8!T!M4?! m!W1XI! m!\1TU!

3'8c,#M!T!M4?! m!W1JX! m!\1XU!

,#Mc3'8!J!M4?! m!W1X]! m!\1JJ!

3'8c,#M!J!M4?! m!W1JJ! m!\1]T!

!
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Figure A-62: 

!

!

!
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!

!

!

!
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!
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!
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APPENDIX A   FINDINGS 

!

%b45/94=/:9!:>!=H.!;.F:@.;.E!E4=4!<H:G.E!=H4=!=H.!4FF/E.9=!>0/AH=!49E!J[!6;.@/:S<!

>0/AH=<!H4E!7..9!;.F:;E.E!7?!=H.!KPD1!(H.!=:=40!ES;4=/:9!:>!;.F:;E.E!E4=4!G4<!W\\!

H:S;<V!I!5/9S=.<!49E!WT!<.F:9E<1!

 Parameter serviceability 

%b45/94=/:9!:>!=H.!E4=4!<H:G.E!=H4=!=H.!>:00:G/9A!64;45.=.;<!G.;.!<.;@/F.470.!

ES;/9A!=H.!4FF/E.9=!>0/AH=a!

";.<<S;.!#0=/=SE.IU!

&9E/F4=.E!#/;<6..E!

M4A9.=/F!2.4E/9A!

D:00!#==/=SE.!

2:;/Z:9=40!8=47/0/<.;!":</=/:9!

K046!":</=/:9!

%0.@4=:;!":</=/:9!

DSEE.;!":</=/:9!

#/0.;:9!":</=/:9!

D/AH=!%9A/9.!";:6.00.;!D"M!

*.>=!%9A/9.!";:6.00.;!D"M!

D/AH=!%9A/9.!(:;RS.!

*.>=!%9A/9.!(:;RS.!

^.;=/F40!#FF.0.;4=/:9!

*:9A/=SE/940!#FF.0.;4=/:9!

M/F;:6H:9.!-.?/9A!B!"/0:=!

M/F;:6H:9.!-.?/9A!B!3:6/0:=!

(H.!6/=FH!4==/=SE.!64;45.=.;!G4<!S9<.;@/F.470.!ES;/9A!=H.!4FF/E.9=!>0/AH=!49E!400!=H.!

6;.@/:S<!>0/AH=<!;.F:;E.E!7?!=H.!KPD1!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

IU!! dH.9!6;:F.<<.E!S</9A!=H.!549S>4F=S;.;e<!<=49E4;E!F:9@.;</:9!.RS4=/:9<V!/=!G4<!:7<.;@.E!=H4=!6;.<<S;.!40=/=SE.!49E!/9E/F4=.E!

4/;<6..E!@40S.<!G.;.!S9;.4<:9470.1!340/7;4=/:9!.RS4=/:9<!G.;.!E.@.0:6.E!GH/FH!F:;;.F=.E!>:;!=H/<!KPD!<?<=.5!6;:70.51!
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Aircraft systems 

#940?</<!:>!=H.!KPD!E4=4!6;:@/E.E!E/;.F=!49E!/9E/;.F=!.@/E.9F.!F:9F.;9/9A!=H.!

<.;@/F.47/0/=?!:>!=H.!>:00:G/9A!4/;F;4>=!<?<=.5<a!

.0.F=;/F40!6:G.;!

H?E;4S0/F!6:G.;!

>0/AH=!F:9=;:0<!49E!

6/=:=`<=4=/F!<?<=.51!

(H/<!4940?</<!E/E!9:=!6;:@/E.!49?!.@/E.9F.!:>!6;:70.5<!G/=H!=H.<.!<?<=.5<1!

Engines and propellers 

D.F:;E.E!=:;RS.!E4=4!>:;!.4FH!.9A/9.!G4<!<?55.=;/F40!49E!466;:6;/4=.!>:;!=H.!

6H4<.!:>!>0/AH=1!";:6.00.;!D"M!64;45.=.;<!G.;.!40<:!<?55.=;/F40!49E!466;:6;/4=.!

>:;!=H.!6H4<.!:>!>0/AH=1!PS;/9A!=H.!4FF/E.9=!>0/AH=V!=H.!;.F:;E.E!E4=4!E/E!9:=!6;:@/E.!

49?!.@/E.9F.!:>!4!6;:70.5!G/=H!./=H.;!.9A/9.!:;!6;:6.00.;1!

Turbulence 

#<!/9E/F4=.E!7?!/9F;.4</9A!4F=/@/=?!/9!=H.!@.;=/F40!4FF.0.;4=/:9!=;4F.V!.b45/94=/:9!:>!

=H.!04<=!IJ!<.F:9E<!:>!;.F:;E.E!E4=4!<H:G.E!=H4=!=H.!=S;7S0.9F.!.b6.;/.9F.E!7?!=H.!

4/;F;4>=!/9F;.4<.E1!PS;/9A!=H/<!6.;/:E!=H.!4/;F;4>=!G:S0E!H4@.!7..9!S9E.;!=H.!

/9F;.4</9A!/9>0S.9F.!:>!5.FH49/F40!=S;7S0.9F.!>;:5!=H.!8:S=H!"46!;/EA.!0/9.1!

Flight control inputs 

(H.!>/940!W\!<.F:9E<!:>!;.F:;E.E!E4=4!<H:G.E!=H4=!<5400!6/=FH!49E!?4G!F:9=;:0!

/96S=<!G.;.!.@/E.9=!4<!<5400!.0.@4=:;!49E!;SEE.;!6:</=/:9!FH49A.<1!*4;A.;!;:00!

F:9=;:0!/96S=<!G.;.!.@/E.9=!4<!4/0.;:9!6:</=/:9!FH49A.<1!(H.!;:00!/96S=<!G.;.!

4660/.E!/9!=H.!:66:</=.!<.9<.!=:!=H.!4/;F;4>=!749_!49A0.!<H:G/9A!=H4=!=H.!4/;F;4>=!

4==/=SE.!G4<!7./9A!4F=/@.0?!F:9=;:00.E!7?!=H.!H49E0/9A!6/0:=1!

%0.@4=:;!6:</=/:9!E4=4!<H:G.E!=H4=!9:!</A9/>/F49=!6/=FH!F:9=;:0!/96S=<!G.;.!54E.!

ES;/9A!=H.!F:;;.<6:9E/9A!6.;/:E1!#!$"d8!.<F46.!549:.S@;.!;.RS/;.<!=H4=!=H.!6/0:=!

54_.!4!04;A.!9:<.cS6!6/=FH!F:9=;:0!/96S=!49E!4660?!54b/5S5!6:G.;1!D.F:;E.E!

.0.@4=:;!6:</=/:9!49E!.9A/9.!=:;RS.!64;45.=.;<!<H:G.E!9:!.@/E.9F.!:>!<SFH!

F:5549E<1!

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
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APPENDIX A   ABBREVIATIONS 

#F;:9?5<!54?!7.!S<.E!/9!S66.;!F4<.!:;!0:G.;!F4<.1!

#3! ! ! #0=.;94=/9A!3S;;.9=!

#P! ! ! #.;:E;:5.!

#P&! ! ! #==/=SE.!P/;.F=:;!&9E/F4=:;!

#*(! ! ! #0=/=SE.!

#(3! ! ! #/;!(;4>>/F!3:9=;:0!

,#M! ! ! ,454A4!

,:M! ! ! ,S;.4S!:>!M.=.:;:0:A?!

3! ! ! 3.0</S<!

3'8! ! ! 34/;9<!

3^D! ! ! 3:F_6/=!^:/F.!D.F:;E.;!

P3! ! ! P/;.F=!3S;;.9=!

%*%^! ! ! %0.@4=/:9!

K#K! ! ! K/940!#66;:4FH!K/b!O.1A1!*2DdKQ!

KPD! ! ! K0/AH=!P4=4!D.F:;E.;!

KKP! ! ! K;45.!K:;54=!P.<F;/6=:;!

K8! ! ! KS<.04A.!8=4=/:9!

$! ! ! $;4@/=4=/:940!3:9<=49=!

A! ! ! #FF.0.;4=/:9!ES.!=:!$;4@/=?!!

$'88! ! ! $0:740!'4@/A4=/:9!84=.00/=.!8?<=.5!

$"8! ! ! $0:740!":</=/:9/9A!8?<=.5!

2P)"! ! ! 2:;/Z:9=40!P/0S=/:9!:>!";.F/</:9!

H"4! ! ! 2.F=:64<F40<!

2Z! ! ! 2.;=Z!OF?F0.<!6.;!<.F:9EQ!

&#K! ! ! &9/=/40!#66;:4FH!K/b!

&#8! ! ! &9E/F4=.E!#/;<6..E!

&K! ! ! &9=.;5.E/4=.!K/b!O.1A1!*2Dd&Q!

&*8! ! ! &9<=;S5.9=!*49E/9A!8?<=.5!

*2D! ! ! *:F_H4;=!D/@.;!

*8d! ! ! *.4<=!8/A9/>/F49=!d:;E!

M2Z! ! ! M.A4!2.;=Z!O>;.RS.9F?Q!
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M8*! ! ! M.49!8.4!*.@.0!

M8d! ! ! M:<=!8/A9/>/F49=!d:;E!

'P,! ! ! ':9cP/;.F=/:940!,.4F:9!

'M! ! ! '4S=/F40!M/0.!

'"#! ! ! ':9c";.F/</:9!#66;:4FH!

"3,! ! ! ";/9=.E!3/;FS/=!,:4;E!

"`'! ! ! "4;=!'S57.;!

g'2! ! ! M.49!8.4!*.@.0!#=5:<6H.;/F!";.<<S;.!

DM8! ! ! D::=!M.49!8RS4;.!

D'#^! ! ! #;.4!'4@/A4=/:9!

D"M! ! ! D.@:0S=/:9<!".;!M/9S=.!

Dd+! ! ! DS9G4?!

8`'! ! ! 8.;/40!'S57.;!

j(! ! ! P.A;..<!(;S.!

(#8! ! ! (;S.!#/;<6..E!

L(3! ! ! 3::;E/94=.E!L9/@.;<40!(/5.!

^#3! ! ! ^:0=<!#3!

^P3! ! ! ^:0=<!P3!

^8&! ! ! ^.;=/F40!86..E!&9E/F4=:;!

d"(! ! ! d4?6:/9=!

!

!

!
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APPENDIX B: COCKPIT VOICE RECORDER TECHNICAL 
ANALYSIS REPORT 

!

!

!

Cockpit Voice Recorder Replay and Analysis 

SA227-DC VH-TFU 

7 May 2005 
!

!

!

ATSB TECHNICAL ANALYSIS REPORT 25/06 

!
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!

-.99.=H!-.00!

8.9/:;!(;49<6:;=!84>.=?!&9@.<=/A4=:;!B!(.FH9/F40!#940?</<!

!

!
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!

!

!

!
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"#$%!&'(%'(&)'#**+!,*#'-!

!

!

!
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APPENDIX B   CONTENTS 

K#3(L#*!&'K)DM#(&)'11111111111111111111111111111111111111111111111111111111111111111111111111111111111 J!

&9=;:ESF=/:91111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 J!

3^D!8?<=.5 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 J!

D.F:@.;?!:>!;.F:;E/9A!=46.!>;:5!3^D1111111111111111111111111111111111111111111111111111111111111 T!

&9/=/40!;.604?!:>!;.F:;E/9A!=46.!>;:5!3^D111111111111111111111111111111111111111111111111111111 W\!

MU!#.;:<64F.!5:E.0!8#IIUcP131!3^D!/9<=4004=/:9 1111111111111111111111111111111111111 WI!

%b45/94=/:9!:>!</A940<!;.F:;E.E!7?!=H.!3^D1111111111111111111111111111111111111111111111111 WJ!

%b45/94=/:9!S</9A!M4A94<..1111111111111111111111111111111111111111111111111111111111111 WJ!

#<<4?!:>!</A940<!F:9=4/9.E!:9!=H.!;.F:@.;.E!=46. 111111111111111111111111111111 WY!

%b45/94=/:9!:>!=H.!3^D!7?!>0/AH=!;.F:;E.;!<6.F/40/<=<!:>!=H.!#/;!

#FF/E.9=!&9@.<=/A4=/:9!,;49FH11111111111111111111111111111111111111111111111111111111111 IJ!

%b45/94=/:9!7?!K0/AH=!D.F:;E.;!<6.F/40/<=<!:>!=H.!'4=/:940!

(;49<6:;=4=/:9!84>.=?!,:4;E111111111111111111111111111111111111111111111111111111111111111 IT!

%b45/94=/:9!:>!=H.!3^D!7?!*cX!3:55S9/F4=/:9<!#@/4=/:9!

D.F:;E.;<!<6.F/40/<=< 11111111111111111111111111111111111111111111111111111111111111111111111111 IT!

"H?</F40!.b45/94=/:9!:>!3^D1111111111111111111111111111111111111111111111111111111111111111111111111 IU!

3^D!<?<=.5!/9=.A;/=?!FH.F_<11111111111111111111111111111111111111111111111111111111111111111111111111 X]!

3/@/0!#@/4=/:9!84>.=?!#S=H:;/=?!549E4=.E!49E!4E@/<:;?!

6;:F.ES;.<!XJ!

MU!#.;:<64F.!;.F:55.9E.E!6;:F.ES;.<1111111111111111111111111111111111111111111 XT!

*cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!;.F:55.9E.E!

54/9=.949F.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 XY!

#/;F;4>=!)6.;4=:;!:6.;4=/:940!49E!54/9=.949F.!6;:F.ES;.< 111111111111111 X[!

&9=.;94=/:940!3/@/0!#@/4=/:9!);A49/<4=/:9!O&3#)Q!;.F:55.9E.E!

6;:F.ES;.<........................................................................................... !]\!

#'#*+8&8 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]W!

#SE/:!;.F:@.;.E!>;:5!3^D1111111111111111111111111111111111111111111111111111111111111111111111111111 ]W!

":<</70.!3^D!>4/0S;.!5:E.11111111111111111111111111111111111111111111111111111111111111111111111111111 ]I!

P.=.F=/:9!:>!=H.!>4S0=!7?!;.F:55.9E.E!54/9=.949F.!4F=/:9< 111111111111111111111111 ]]!

(46.!5.E/S5!3^D!S9/=!:7<:0.<F.9F. 111111111111111111111111111111111111111111111111111111111111 ]J!

K&'P&'$8 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]U!

3:9=;/7S=/9A!>4F=:;< 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]U!

)=H.;!84>.=?!>4F=:;< 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]U!

)=H.;!_.?!>/9E/9A<1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ]U!

8#K%(+!#3(&)'1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ][!

#(8,!<4>.=?!4F=/:9 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ][!
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)6.;4=:;!<4>.=?!4F=/:9 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ][!

#,,D%^&#(&)'8111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 JW!

 



 

– B-5 – 

APPENDIX B   FACTUAL INFORMATION 

Introduction 

#!K4/;FH/0E!&9ES<=;/.<!8#IIUcP131!M.=;:!IXV!^2c(KLV!G4<!F4;;?/9A!:S=!4!;.AS04;!

6S70/F!=;49<6:;=!>0/AH=!7.=G..9!,454A4!49E!*:F_H4;=!D/@.;V!g0E!:9!=H.!U!M4?!

I\\J1!dH/0.!6.;>:;5/9A!49!#;.4!'4@/A4=/:9!$0:740!'4@/A4=/:9!84=.00/=.!8?<=.5!

OD'#^O$'88QQ!466;:4FH!=:!;S9G4?!WIV!=H.!4/;F;4>=!/564F=.E!=.;;4/9!

466;:b/54=.0?!WW!_5!'d!:>!*:F_H4;=!D/@.;!49E!G4<!E.<=;:?.E1!

^2c(KL!G4<!;.RS/;.E!7?!3/@/0!#@/4=/:9!);E.;!I\1WY!=:!F4;;?!7:=H!4!>0/AH=!E4=4!49E!

4!F:F_6/=!@:/F.!;.F:;E.;!O3^DQ1!,:=H!;.F:;E.;<!G.;.!;.F:@.;.E!>;:5!=H.!4/;F;4>=!

G;.F_4A.!49E!=;49<6:;=.E!=:!=H.!#S<=;40/49!(;49<6:;=!84>.=?!,S;.4S!O#(8,Q!

>4F/0/=/.<!4=!3497.;;4V!#3(!>:;!.b45/94=/:91!

(H.!3^D!G4<!.b45/9.E!49E!=H.!;.F:;E/9A!=46.!.b=;4F=.E!49E!;.604?.E1!(H.!/9/=/40!

;.604?!:>!4SE/:!</A940<!;.F:;E.E!:9!=H.!;.F:@.;.E!=46.!E/E!9:=!;.@.40!F:9@.;<4=/:9!

=H4=!F:S0E!7.!6:</=/@.0?!;.04=.E!=:!=H.!:6.;4=/:9!:>!=H.!4/;F;4>=!ES;/9A!=H.!4FF/E.9=!

>0/AH=1!D.6.=/=/@.!<H:;=!ES;4=/:9!6S0<.E!</A940<!9:=!>:S9E!/9!4!9:;540!;.F:;E/9A!

G.;.!40<:!6;.<.9=!/9!=H.!;.F:@.;.E!4SE/:1!

(H.!S9S<S40!</A940<!F:9=4/9.E!/9!=H.!;.F:@.;.E!4SE/:!/9E/F4=.E!4!>4S0=!H4E!

549/>.<=.E!/=<.0>!/9!=H.!3^D!4=!<:5.!=/5.!6;/:;!=:!=H.!4FF/E.9=1!(H/<!;.6:;=!

E:FS5.9=<!=H.!.b45/94=/:9!:>!=H.!3^D!S9/=V!;.F:;E/9A!=46.!49E!</A940<!;.F:;E.E!:9!

=H.!=46.V!49E!=H.!6:<</70.!>4/0S;.!5:E.!:>!=H.!3^D1!

CVR System 

3^D!<?<=.5<!4;.!>/==.E!=:!4/;F;4>=!=:!6;:@/E.V!64;=/FS04;0?!/>!=H.;.!/<!4!>4=40!4FF/E.9=V!

4!;.F:;E!:>!F:9@.;<4=/:9<!:>!=H.!:6.;4=/9A!F;.GV!7:=H!7.=G..9!=H.5<.0@.<!49E!G/=H!

.b=.;940!64;=/.<1!3:9@.;<4=/:9<!F49!/9E/F4=.!H:G!=H.!F:9=;:0<!:>!=H.!4/;F;4>=!G.;.!

7./9A!549/6S04=.EV!H:G!=H.!F;.G!G.;.!/9=.;4F=/9A!GH/0.!>0?/9A!=H.!4/;F;4>=!49E!H:G!

=H.!F;.G!G.;.!5494A/9A!=H.!6;:A;.<<!:>!>0/AH=!7?!;.<6:9E/9A!=:!/9<=;SF=/:9<!49E!

;.RS.<=/9A!/9>:;54=/:9!>;:5!A;:S9E!<:S;F.<1!3^D!;.F:;E/9A<!54?!40<:!F46=S;.!

:=H.;!;.0.@49=!<:S9E<1!

(H.!3^D!<?<=.5!/9<=400.E!:9!49!4/;F;4>=!F:56;/<.<!=H.!3^D!S9/=V!4!F:9=;:0!S9/=!49E!

49!4;.4!5/F;:6H:9.!49E!5/F;:6H:9.<!4=!.4FH!>0/AH=!F;.G!6:</=/:91!(H.<.!

F:56:9.9=<!4;.!F:99.F=.E!=:!=H.!4/;F;4>=!G/;/9A!=H4=!6;:@/E.<!4!64=H!>:;!.0.F=;/F40!

6:G.;V!5:9/=:;/9A!49E!4SE/:!</A940<1!(H.!3^D!S9/=!/<!F46470.!:>!</5S0=49.:S<0?!

;.F:;E/9A!>:S;!FH499.0<!:>!/9>:;54=/:91!(H.!3^D!<?<=.5!>/==.E!=:!4/;F;4>=!:6.;4=.E!

4<!=G:!F;.G!F:9>/AS;4=/:9V!<SFH!4<!=H.!M.=;:!IXV!H4<!4!<.64;4=.!FH499.0!E.E/F4=.E!

=:!.4FH!>0/AH=!F;.G!6:</=/:9!4SE/:!<?<=.5!49E!</A940<!E.=.F=.E!7?!=H.!4;.4!

5/F;:6H:9.1!(H.!>:S;=H!FH499.0!F49!7.!S=/0/<.E!>:;!</A940<!>;:5!=H.!6S70/F!4EE;.<<!

<?<=.51!

(H.!3^D!S9/=!S<S400?!;.>.;;.E!=:!4<!=H.!3^D!49E!<:5.=/5.<!f704F_!7:beV!/<!=H.!S9/=!

GH/FH!;.F:;E<!49E!<=:;.<!=H.!4SE/:!</A940<1!(H.!S9/=!/<!S<S400?!5:S9=.E!/9!=H.!;.4;!

>S<.04A.!:;!=4/0!:>!49!4/;F;4>=!=:!6;:@/E.!.9H49F.E!6;:=.F=/:9!>;:5!/564F=!E454A.!

49E!>/;.!/9!=H.!.@.9=!:>!49!4FF/E.9=1!(H.!4SE/:!</A940<!4;.!6;:F.<<.E!7?!=H.!

.0.F=;:9/F!/9=.;>4F.!G/=H/9!=H.!S9/=!49E!=H.!</A940<!4;.!<=:;.E!:9!;.F:;E/9A!5.E/4V!
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S<S400?!=46.!:;!5:;.!5:E.;9!<:0/E!<=4=.!/9=.A;4=.E!F/;FS/=<1!(H.!ES;4=/:9!:>!=H.!

;.F:;E/9A!54?!@4;?V!G/=H!5:<=!S9/=<!>/==.E!G/=H!=46.!F:9=4/9/9A!4=!0.4<=!X\!5/9S=.<!

:>!/9>:;54=/:91!L9/=<!>/==.E!G/=H!<:0/Ec<=4=.!;.F:;E/9A!5.E/S5!54?!F:9=4/9!S6!=:!

=G:!H:S;<!:>!/9>:;54=/:91!(H.!;.F:;E/9A!5.E/S5!/<!64F_4A.E!/9</E.!4!F;4<Hc

6;:=.F=.E!5:ES0.!=H4=!/<!4;5:S;.E!=:!6;:@/E.!/564F=!49E!F;S<H!;.</<=49F.!49E!/<!

=H.;5400?!/9<S04=.E!=:!;.</<=!E454A.!>;:5!>/;.!:;!H.4=1!

(H.!3^D!F:9=;:0!S9/=V!0:F4=.E!/9!=H.!F:F_6/=V!6;:@/E.<!;.5:=.!F:9=;:0!:>!=H.!3^D!

S9/=!=H;:SAH!=H.!(%8(!49E!%D#8%!<G/=FH.<1!#!5.=.;!49E!H.4E<.=!s4F_!400:G<!

F:F_6/=!/9E/F4=/:9!:>!3^D!S9/=!5:9/=:;!</A940<1!(H.!F:9=;:0!S9/=!40<:!H:S<.<!=H.!

4;.4!5/F;:6H:9.!6;.4560/>/.;!49E`:;!/=<!5/F;:6H:9.1!(H.!5/F;:6H:9.!54?!7.!

;.5:=.0?!5:S9=.E!:9!=H.!/9<=;S5.9=!649.0!A04;.!<H/.0E!:;!G/9E<F;..9!6/004;1!(H.!

>S9F=/:9!:>!=H.!F:F_6/=!4;.4!5/F;:6H:9.!O3#MQ!/<!=:!F46=S;.!=H.!4SE/:!.9@/;:95.9=!

/9!=H.!F:F_6/=1!

8/A940<!;.RS/;.E!=:!6;:@/E.!/9>:;54=/:9!<:S;F.<!49E!F:9=;:0!=H.!3^D!<?<=.5!4;.!

F4;;/.E!7.=G..9!=H.!<.64;4=.!S9/=<!=H;:SAH!.0.F=;/F40!G/;.<1!(H.!/9=.;G/;/9A!7.=G..9!

=H.!3^D!S9/=V!=H.!F:9=;:0!S9/=V!4;.4!5/F;:6H:9.!49E!4/;F;4>=!4SE/:!<.0.F=!49E!

F:9=;:0!649.0<V!/<!0:F4=.E!=H;:SAH:S=!=H.!4/;F;4>=!49E!<=;.=FH.<!>;:5!=H.!F:F_6/=!=:!

=H.!;.4;!>S<.04A.!GH.;.!=H.!3^D!S9/=!/<!0:F4=.E1!

(H.!3^D!S9/=!F49!;.F:;E!S6!=:!>:S;!/9E/@/ES40!=;4F_<!:>!/9>:;54=/:91!(H.<.!=;4F_<!

4;.!400:F4=.E!=:!4!</A940!<:S;F.1!K:;!.b4560.V!:9.!=;4F_!54?!F:9=4/9!</A940<!

:;/A/94=/9A!>;:5!=H.!346=4/9e<!4SE/:!<?<=.5V!49:=H.;!54?!F:9=4/9!</A940<!

:;/A/94=/9A!>;:5!=H.!K/;<=!)>>/F.;e<!4SE/:!<?<=.5!49E!4!=H/;E!54?!F:9=4/9!<:S9E!

E.=.F=.E!7?!=H.!3#M1!dH.;.!4!3^D!/<!/9<=400.E!/9!49!4/;F;4>=!GH.;.!=H.;.!4;.!5:;.!

=H49!=G:!>0/AH=!E.F_!F;.G!6:</=/:9<V!4!>:S;=H!=;4F_!54?!F:9=4/9!</A940<!:;/A/94=/9A!

>;:5!49!4EE/=/:940!F;.G!6:</=/:9!<SFH!4<!4!K0/AH=!%9A/9..;!6:</=/:91!#0=.;94=/@.0?V!

</A940<!;.04=/9A!=:!6S70/F!4EE;.<<!499:S9F.5.9=<!54?!7.!;.F:;E.E1!

#!=;4F_!4<<:F/4=.E!G/=H!4!>0/AH=!F;.G!6:</=/:9!G:S0E!7.!.b6.F=.E!=:!F:9=4/9!</A940<!

;.04=/9A!=:!F;.G!F:9@.;<4=/:9!;.A4;E/9A!=H.!:6.;4=/:9!49E!5494A.5.9=!:>!=H.!>0/AH=V!

F:55S9/F4=/:9!G/=H!#/;!(;4>>/F!3:9=;:0!49E!49?!4F=/@4=/:9!:>!4S;40!40.;=<!;.04=/9A!

=:!4/;F;4>=!<?<=.5<!:6.;4=/:9!O>:;!.b4560.V!S9E.;F4;;/4A.!S9<4>.!:;!>/;.!G4;9/9AQ1!

(H.!3#M!=;4F_!G:S0E!7.!.b6.F=.E!=:!6;:@/E.!4!;.F:;E!:>!=H.!F:F_6/=!4SE/:!

.9@/;:95.9=V!<SFH!4<!<:S9E<!;.04=/9A!=:!.9A/9.`6;:6.00.;!:6.;4=/:9V!:6.;4=/:9!:>!

<G/=FH.<!49E!0.@.;<V!4F=/@4=/:9!:>!S9E.;F4;;/4A.!49E!G.4=H.;!<SFH!4<!;4/9!:;!H4/01!!

Recovery of recording tape from CVR 

(H.!3^D!G4<!;.F:@.;.E!>;:5!=H.!4/;F;4>=!G;.F_4A.!7?!:9c</=.!/9@.<=/A4=:;<1!(H.!

3^D!G4<!=;49<6:;=.E!7?!f<4>.!H49Ee!=:!=H.!#(8,!047:;4=:;/.<!4=!3497.;;41!

(H.!3^D!H4E!7..9!</A9/>/F49=0?!.b6:<.E!=:!>/;.!G/=H!=H.!64/9=!:9!=H.!:S=.;!F4</9A!

7S;9=!:>>1!(H.!64==.;9!0.>=!>;:5!GH.;.!;.>0.F=/@.!=46.!H4E!7..9!4>>/b.EV!G4<!@/</70.1!

8.@.;40!<6:=<!:>!5:0=.9!5.=40!H4E!7.F:5.!>/b.E!=:!=H.!:S=.;!F4<.1!(H.!S9E.;G4=.;!

0:F4=:;!7.4F:9!OL*,Q!5:S9=!H4E!5:0=.9!5.=40!4==4FH.E1!(H.!L*,!5:S9=!H4E!7..9!

E/<=:;=.E!ES;/9A!;.F:@.;?!4=!=H.!4FF/E.9=!</=.!4<!=H.!E454A.E!L*,!G4<!;.5:@.E!

>;:5!=H.!3^D!S9/=!7.>:;.!=;49<6:;=1!#!6H:=:A;46H!:>!=H.!3^D!4<!;.F./@.EV!<..!

K/AS;.!,cW1!
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Figure B-1: L-3 Communications Aviation Recorders Fairchild model 

A100A CVR recovered from VH-TFU 

!

!

(H.!3^D!466.4;.E!<=;SF=S;400?!/9=4F=1!(H.!F4</9A!49E!>;:9=!649.0!H4E!9:=!7..9!

<S7s.F=.E!=:!H/AH!/564F=!>:;F.<1!(H.!F:F_6/=!@:/F.!;.F:;E.;!G4<!/E.9=/>/.E!>;:5!=H.!

549S>4F=S;.;e<!E4=4!604=.!<H:G9!/9!K/AS;.!,cI1!(H.!3^D!G4<!4!K4/;FH/0E!M:E.0!

#W\\#V!64;=!9S57.;![Xc#W\\cYXV!<.;/40!9S57.;!T\TJIV!549S>4F=S;.E!/9!M4?!

W[[I1!(H.!3^D!G4<!549S>4F=S;.E!7?!*:;40!P4=4!8?<=.5<V!K4/;FH/0E!#@/4=/:9!

D.F:;E.;<V!84;4<:=4!K0:;/E4V!L8#1!K4/;FH/0E!#@/4=/:9!D.F:;E.;<!/<!9:G!_9:G9!4<!

*cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<1!
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Figure B-2: CVR identification plate 

 

(H.!ES<=!F:@.;!G4<!;.5:@.E!/9!4!9:;540!5499.;!7?!;.5:@/9A!=H.!;.=4/9/9A!<F;.G<!

49E!<0/E/9A!:>>1!(H/<!;.@.40.E!=H4=!=H.!.0.F=;:9/F!4<<.570/.<!F:9=4/9.E!/9!=H.!3^D!

G.;.!</A9/>/F49=0?!H.4=!4>>.F=.EV!<..!K/AS;.!,cX1!

Figure B-3: CVR with casing removed 

 

!

(H.!F;4<Hc6;:=.F=.E!5:ES0.!F:9=4/9/9A!=H.!;.F:;E/9A!=46.!G4<!;.5:@.E!/9!=H.!

F:9@.9=/:940!5499.;!7?!;.5:@/9A!=H.!L*,!5:S9=!49E!/9=.;940!>/b/9A!<F;.G<1!(H.!
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.0.F=;/F40!F:99.F=/:9<!=:!=H.!F;4<Hc6;:=.F=.E!5:ES0.!G.;.!</A9/>/F49=0?!H.4=!

4>>.F=.E!G/=H!5:0=.9!/9<S04=/:9!49E!E454A.E!F:99.F=:;<1!(:!;.5:@.!=H.!F;4<Hc

6;:=.F=.E!5:ES0.V!=H.!.0.F=;/F40!G/;.<!G.;.!FS=!4!<H:;=!E/<=49F.!>;:5!=H.!F:99.F=:;1!

K/;.!49E!H.4=!6;:=.F=/:9!>:;!=H.!;.F:;E/9A!=46.!/<!6;:@/E.E!7?!G4=.;IY!GH/FH!/<!H.0E!

/9!=H.!/9<S04=/:9!4<<.570?!=H4=!<S;;:S9E<!=H.!E;/@.!S9/=!4<<.570?1!#0=H:SAH!=H.!

F46<S0.!H4E!<S>>.;.E!H.4=!E/<=;.<<V!/=!G4<!9:=.E!=H4=!<:5.!5:/<=S;.!G4<!<=/00!6;.<.9=1!

(H/<!/9E/F4=.E!=H4=!=H.!F46<S0.!H4E!7..9!6;:@/E/9A!<:5.!>/;.!49E!H.4=!6;:=.F=/:9!=:!

=H.!;.F:;E/9A!=46.!4<!<H:G9!/9!K/AS;.!,c]1!

!

Figure B-4:  Crash protected module with armouring removed. Heat damage 

to the fire protection can be seen. 

!

!

(H.!/9<S04=/:9!4<<.570?!G4<!;.5:@.E!49E!=H.!;..0!F:@.;!4<<.570?!:6.9.E!

;.@.40/9A!49!/9=4F=!;..0!49E!=46.!4<<.570?1!(H.!;.F:;E/9A!=46.!G4<!/9!=H.!9:;540!

0:F4=/:9!>:00:G/9A!=H.!/9<=400.E!=46.!64=H1!K/AS;.!,cJ!<H:G<!=H.!;.F:;E/9A!=46.!/9!

</=S!4>=.;!7./9A!FS=!>:;!;.5:@401!(H.!<0/AH=!E/<=:;=/:9V!6;:7470?!>;:5!H.4=V!F49!7.!

<..9!GH.;.!=H.!=46.!/<!>.E!>;:5!=H.!F.9=;.!:>!=H.!=4_.cS6!<6::01!#64;=!>;:5!=H.!

5/9:;!H.4=!E454A.V!=H.!;.F:;E/9A!=46.!G4<!/9!A::E!F:9E/=/:9!G/=H!@.;?!0/==0.!

5.FH49/F40!G.4;!6;.<.9=1!(H.!E;/@.!S9/=!4<<.570?!G4<!RS/=.!F0.49!49E!<H:G.E!0/==0.!

.@/E.9F.!:>!7S/0E!S6!:>!E.7;/<!=H4=!F49!<H.E!>;:5!=H.!=46.!4;:S9E!=H.!H.4E!7;/EA.!

4<<.570?!49E!F49!/9E/F4=.!5.FH49/F40!G.4;!:>!=H.!=46.1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

IY!! (H.!S<.!:>!G4=.;!.9<S;.<!=H4=!=H.!/9=.;940!=.56.;4=S;.!:>!=H.!5:ES0.!E:.<!9:=!;/<.!47:@.!W\\v3V!

GH/0.!=H.!G4=.;!/<!6;.<.9=1!
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Figure B-5: Recording tape in tape transport; note slight damage to tape at 

centre of spool. 

!

!

(H.!=46.!G4<!FS=!7.=G..9!=H.!AS/E.!;:00.;<!=:!400:G!;.5:@40!>;:5!=H.!E;/@.!S9/=!

4<<.570?1!(H.!=46.!G4<!s:/9.E!7?!=H.!549S>4F=S;.;!=:!54_.!49!.9E0.<<!0::6!X\Y!>=!

0:9A1!(H.!X\Y!>=!O[X1[!5Q!=46.!0.9A=H!/<!F40FS04=.E!=:!6;:@/E.!47:S=!XI!5/9S=.<!JW!

<.F:9E<!:>!;.F:;E/9A!4=!=H.!9:5/940!=46.!<6..E!:>!W"!/9`<!O]U1T!55`<Q1!(H.!

;.F:@.;.E!=46.!G4<!G:S9E!:9=:!4!J!/9FH!OWI1U!F5Q!<6::0!<:!=H.!=46.!F:S0E!7.!

;.604?.E!/9!4!0/9.4;!5499.;!:9!4!F:9@.9=/:940!=46.!=;49<6:;=1!

Initial replay of recording tape from CVR 

K:00:G/9A!;.F:@.;?V!49!/9/=/40!;.604?!:>!=H.!3^D!=46.!G4<!54E.!:9![!M4?!I\\J1!

(H.!>/@.!/9FH!<6::0!F:9=4/9/9A!=H.!;.F:;E/9A!=46.!G4<!604F.E!:9=:!=H.!,S;.4Se<!

3^D!;.604?!=46.!E.F_I[1!

(H.!9:5/940!=46.!<6..E!<6.F/>/.E!>:;!=H.!5:E.0!#W\\#!3^D!/<!W"!/9`<V!H:G.@.;!

=H.!4F=S40!=46.!<6..E!/<!E.6.9E.9=!S6:9!=H.!>;.RS.9F?!:>!=H.!40=.;94=/9A!FS;;.9=!

6:G.;!<S660?!=:!=H.!=46.!=;49<6:;=!E;/@.!5:=:;1!(H.!3^D!G4<!>/==.E!G/=H!4!E1F1!=:!

41F1!/9@.;=.;!GH:<.!>;.RS.9F?!/<!<6.F/>/.E!4<!]\\!2Z!q!Jz1!

(H.!'4A;4!;.604?!<6..E!G4<!<.=!=:!W"!/9`<1!(H.!466;:6;/4=.!;.604?!H.4E!<.0.F=/:9!=:!

.5S04=.!=H.!5:E.0!#W\\#!3^D!G4<!54E.1!(H.!:S=6S=!</A940<!>;:5!=H.!'4A;4!G.;.!

;:S=.E!=:!=H.!,S;.4Se<!#660.!$]!4SE/:!4940?</<!G:;_<=4=/:9V!400:G/9A!=H.!>:S;!

;.604?!</A940<!=:!7.!F:6/.E!49E!E/A/=/<.E!>:;!>S;=H.;!4940?</<1!(H.!:S=6S=!</A940<!

G.;.!40<:!5:9/=:;.E!=:!FH.F_!;.F:;E/9A!4560/=SE.!>:;!E/<=:;=/:91!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

I[! #!'4A;4!(!/9<=;S5.9=4=/:9!=46.!=;49<6:;=!=H4=!H4<!7..9!>/==.E!G/=H!;.604?!H.4E!4<<.570/.<!=:!

.5S04=.!=H.!=46.!=;49<6:;=!64=H!>:S9E!/9!4!@4;/.=?!:>!F:F_6/=!@:/F.!;.F:;E.;<1!
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&9=.;>.;.9F.!</A940<!=H4=!;.04=.!=:!=H.!41F1!6:G.;!<S660?!=H4=!54?!7.!6;.<.9=!4;.!

S=/0/<.E!=:!E.=.;5/9.!=H.!F:;;.F=!;.604?!<6..E1!(H.<.!</A940<!4;.!5.4<S;.E!49E!

F:;;.04=.E!G/=H!=H.!<6.F/>/.E!41F1!>;.RS.9F?V!]\\!2Z1!#!@4;/4=/:9!/9!>;.RS.9F?!>;:5!

]\\!2Z!54?!/9E/F4=.!=H.!;.604?!<6..E!/<!9:=!=H.!<45.!4<!GH.9!:;/A/9400?!;.F:;E.E1!

(H.!;.604?!<6..E!:>!=H.!'4A;4!54?!7.!4EsS<=.E!549S400?!=:!F:56.9<4=.!>:;!

@4;/4=/:9!/9!<6..E!:>!=H.!:;/A/940!;.F:;E/9A1!

':!/9=.;>.;.9F.!</A940<!;.04=/9A!=:!=H.!41F1!6:G.;!<S660?!>;.RS.9F?!F:S0E!7.!

E.=.F=.E1!(H.;.>:;.V!;.604?!G4<!54E.!4=!=H.!<6.F/>/.E!#W\\#!;.F:;E!<6..EV!W"!/9`<V!

GH/FH!;.<S0=.E!/9!=H.!;.F:;E.E!<6..FH!<:S9E/9A!9:;540!/9!6/=FH!49E!ES;4=/:91!

#<!=H.!3^D!=46.!G4<!;.604?.EV!=H.!4SE/:!</A940<!G.;.!F:6/.E!7?!=H.!#660.!$]!

S</9A!";:=::0<!<:>=G4;.!49E!P/A/E.</A9!H4;EG4;.!/9=.;>4F.1!K:S;!E/A/=40!>/0.<a!

#SE/:WC\W1G4@{!#SE/:IC\W1G4@{!#SE/:XC\W1G4@{!49E!#SE/:]C\W1G4@!G.;.!

F;.4=.E!/9!>:0E.;!f&9/=/40!D.604?![!M4?!I\\Je1!

#!<.F:9E!64;=/40!;.604?!:>!=H.!3^D!=46.!G4<!54E.!:9![!M4?!I\\J!:9!=H.!,S;.4Se<!

'4A;4!(&!/9<=;S5.9=4=/:9!=46.!E.F_1!K:S;!E/A/=40!>/0.<a!#SE/:WC\W1G4@{!

#SE/:IC\W1G4@{!#SE/:XC\W1G4@{!49E!#SE/:]C\W1G4@!G.;.!F;.4=.E!/9!>:0E.;!f[!

M4?!I\\J!8=E!'4A;4!O"4;=Qe1!#7:S=!=H.!04<=!WI1J!5/9S=.<!:>!=H.!3^D!;.F:;E/9A!G4<!

;.604?.E1!(H/<!;.604?!G4<!54E.!ES.!=:!=H.!S9S<S40!;.F:;E/9A!;.F:@.;.E!>;:5!=H.!

/9/=/40!;.604?1!&=!G4<!=H.;.>:;.!F:9</E.;.E!@40S470.!=:!S<.!49!/9E.6.9E.9=!;.604?!S9/=!

=:!F:9>/;5!=H.!</A940<!;.F:@.;.E!>;:5!=H.!=46.1!(H.!'4A;4!(&!G4<!>/==.E!G/=H!4!64/;!

:>!=G:c=;4F_!;.604?!H.4E<!<64F.E!7?!47:S=!X[!55!GH/FH!;.<S0=.E!/9!4!>/b.E!=/5.!

<H/>=!7.=G..9!=H.!;.F:@.;.E!4SE/:!>;:5!=H.!:EE!49E!.@.9!=;4F_<1!D.604?!<6..E!:>!

=H.!=46.!=;49<6:;=!G4<!<.=!=:!W"!/9`<1!

#!>S00!;.604?!:>!=H.!3^D!=46.!G4<!54E.!:9!WW!M4?!I\\J!:9!=H.!,S;.4Se<!'4A;4!(&!

/9<=;S5.9=4=/:9!=46.!E.F_1!K:S;!E/A/=40!>/0.<a!#SE/:WC\W1G4@{!#SE/:IC\W1G4@{!

#SE/:XC\W1G4@{!49E!#SE/:]C\W1G4@!G.;.!F;.4=.E!/9!>:0E.;!f[!M4?!I\\J!8=E!

'4A;4!OKS00Qe1!

(H.!;.F:@.;.E!4SE/:!G4<!40<:!5:9/=:;.E!@/4!=H.!0/9.!:S=6S=!>;:5!=H.!P/A/E.</A9!

/9=.;>4F.1!(H.!;.F:;E/9A!F:9</<=.E!:>!>;4A5.9=<!:>!;.F:;E.E!/9>:;54=/:9!=H4=!

F:9=4/9.E!F;.G!<6..FHV!4/;F;4>=!:6.;4=/:9!7:=H!:9!=H.!A;:S9E!49E!/9!=H.!4/;V!

F:55S9/F4=/:9<!G/=H!4/;!=;4>>/F!F:9=;:0!49E!4!f6S0<.Ee!/9=.;>.;.9F.!</A9401!(H.!

>;4A5.9=<!:>!;.F:;E.E!/9>:;54=/:9!E/E!9:=!466.4;!=:!7.!/9!4!0:A/F40!<.RS.9F.1!

M:<=!3^D!/9<=4004=/:9<!4;.!F:9>/AS;.E!=:!400:G!=H.!3^D!<?<=.5!=:!7.A/9!;.F:;E/9A!

6;/:;!=:!=H.!6;.c<=4;=!FH.F_0/<=<!7./9A!6.;>:;5.EX\1!(H.;.>:;.V!4!9:;540!;.F:;E/9A!:>!

4/;F;4>=!:6.;4=/:9!F:9=4/9/9A!4!>0/AH=!=H4=!.bF..E<!=H.!54b/5S5!3^D!;.F:;E/9A!

ES;4=/:9V!G:S0E!F:9</<=!:>!=H.!4/;F;4>=!:6.;4=/9A!ES;/9A!=H.!E.<F.9=V!049E/9A!49E!

<S7<.RS.9=!=4b/!=:!64;_/9A!74?!49E!<HS=E:G91!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

X\!! 3/@/0!#@/4=/:9!);E.;!I\1WY!<.F=/:9!T!64;4A;46H!T1]!
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M731 Aerospace model SA227-D.C. CVR installation 

Description of CVR System 

(H.!3^D!S9/=!>/==.E!=:!^2c(KL!G4<!4!K4/;FH/0E!M:E.0!#W\\#V!64;=!9S57.;![Xc

#W\\cYXV!<.;/40!9S57.;!T\TJI1!(H/<!3^D!F:9>/AS;4=/:9!G4<!0/<=.E!/9!(470.!,cW!:>!

=H.!*cX!#@/4=/:9!D.F:;E.;<!F:56:9.9=!54/9=.949F.!549S40!4<!4!5:E.0!#W\\#!

3^D!>/==.E!G/=H!49!4F:S<=/F!L*,!G/=H!5:S9=!49E!4!IU1J!^!E1F1!=:!WWJ!^!]\\!2Z!

41F1!/9@.;=.;1!(H.!/9@.;=.;!400:G<!=H.!3^D!S9/=!=:!7.!6:G.;.E!>;:5!=H.!E1F1!

.0.F=;/F40!7S<<.<!4@4/0470.!:9!=H.!4/;F;4>=1!K/AS;.!,cT!<H:G<!4!M:E.0!#W\\#!3^D!

S9/=!</560/>/.E!70:F_!E/4A;451!

Figure B-6: Simplified block diagram of the power supply and input signal 

electrical paths. 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XW!! MU!#.;:<64F.!G4<!=H.!H:0E.;!:>!=H.!=?6.!F.;=/>/F4=.!>:;!=H.!K4/;FH/0E!M.=;:!<.;/.<!4/;F;4>=!49E!

<:S;F.!>:;!64;=<!49E!=.FH9/F40!<S66:;=1!
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Physical Location of CVR and Control Unit 

(H.!3^D!S9/=!/<!0:F4=.E!:9!=H.!;/AH=!</E.!:>!=H.!M.=;:!IXV!7.H/9E!=H.!;.4;!0SAA4A.!

F:564;=5.9=V!<..!>/AS;.!,cU1!(H.!0:F4=/:9!/<!E.</A94=.E!4<!7.=G..9!>S<.04A.!

<=4=/:9<!OK181Q!J]Y1YW!49E!JTJ1[T!49E!<=;/9A.;!W\!49E!WXXI1!

(H.!3^D!F:9=;:0!S9/=!/<!S<S400?!5:S9=.E!:9!=H.!/9<=;S5.9=!649.01!(H.!F:9=;:0!S9/=!

H4<!4!H.4E<.=!s4F_!>/==.E!=:!400:G!5:9/=:;/9A!:>!;.F:;E.E!4SE/:V!49!%D#8%!<G/=FH!

=:!.;4<.!=H.!;.F:;E/9A!>:00:G/9A!>0/AH=V!49E!4!fA:!`!9:cA:e!(%8(!7S==:9!49E!5.=.;!=:!

/9E/F4=.!=H.!;.<S0=<!:>!=H.!=.<=1XX!

^2c(KL!H4E!=H.!3#M!;.5:=.0?!5:S9=.E!>;:5!=H.!3^D!F:9=;:0!S9/=1!K/AS;.!,cY!

<H:G<!=H.!5/F;:6H:9.!0:F4=.E!:9!=H.!A04;.!<H/.0E!/9!=H.!F.9=;.!:>!=H.!/9<=;S5.9=!

649.01!!

Figure B-7: Location of cockpit voice recorder system components 

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XI!! MU!#.;:<64F.!&00S<=;4=.E!"4;=<!34=40:AS.!O"'!IUcW\\J]cW]WQ!D.@/</:9!]JV!#SAS<=!XW!I\\]V!

FH46=.;!IXcU\cW\1!

XX!! MU!#.;:<64F.!M4/9=.949F.!M49S40!O"'!IUcW\\J]cWXXQ!D.@/</:9!]XV!K.7;S4;?!\W!I\\JV!FH46=.;!

IXcU\cW\1!
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Figure B-8: Photograph of VH-TFU instrument panel showing location of 

cockpit area microphone. 

 

Aircraft interwiring 

(H.!4/;F;4>=!/9=.;G/;/9A!F:99.F=<!=H.!F:56:9.9=<!:>!=H.!3^D!<?<=.51!(H.!G/;/9A!

40<:!F:99.F=<!=:!;.0.@49=!4SE/:!<:S;F.<!49E!4/;F;4>=!6:G.;!<S660?V!4<!G.00!4<!

.9470/9A!=H.!;.F:;E!>S9F=/:91!

(H.!3^D!:7=4/9<!E1F1!6:G.;!<S660?!>;:5!./=H.;!=H.!0.>=!:;!;/AH=!.<<.9=/40!7S<!@/4!4!

J!#!F/;FS/=!7;.4_.;X]1!

(H.!E1F1!6:G.;!<S660?!/<!40<:!F:9=;:00.E!@/4!4!fAe!<G/=FH!0:F4=.E!S9E.;!=H.!F.9=;.!

4/<0.!7.=G..9!K18!IUI!49E!K181!IJ]1JI1!(H.!fAe!<G/=FH!/<!/9<=400.E!=:!/9=.;;S6=!

6:G.;!49E!6;.<.;@.!=H.!3^D!;.F:;E/9A!/9!=H.!.@.9=!=H.!4/;F;4>=!7./9A!<S7s.F=.E!=:!

.bF.<</@.0?!H/AH!4FF.0.;4=/:9!>:;F.<1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

X]!! MU!#.;:<64F.!M4/9=.949F.!M49S40!O"'!IUcW\\J]cWXXQ!D.@/</:9!]XV!K.7;S4;?!\W!I\\JV!FH46=.;!

I]cT\c\\!64A.!I1!
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Examination of signals recorded by the CVR 

Examination using Magnasee 

(H.!54A9.=/F!=46.!;.F:@.;.E!>;:5!=H.!3^D!G4<!.b45/9.E!S</9A!M4A94<..1!

M4A94<..!/<!4!>0S/E!F:9=4/9/9A!54A9.=/F400?!<.9</=/@.!64;=/F0.<1!#<!=H.!>0S/E!

.@46:;4=.<!=H.!64;=/F0.<!40/A9!G/=H!=H.!54A9.=/F!E:54/9<!:9!4!=46.!GH/FH!4;.!=H.9!

;.9E.;.E!@/</70.1!

K/AS;.!,c[!<H:G<!=H.!</A940<!;.F:;E.E!:9!4!<.F=/:9!:>!=H.!=46.!;.F:@.;.E!>;:5!=H.!

3^D!>/==.E!=:!^2c(KL!=H4=!G.;.!54E.!@/</70.!7?!M4A94<..1!(H.!/9=.;>.;.9F.!

</A940!f<6/_.<e!4;.!/9E/F4=.E!7?!=H.!0/AH=!A;.?!=;49<@.;<.!<=;/6.<!@/</70.!:9!=H.!=46.1!

8:S;F.<!:>!=H.!<6/_.<!4;.!FH4;4F=.;/<.E!7?!=H.!<=;/6.<!@/</70.!4F;:<<!=H.!G/E=H!:>!=H.!

\1IJ!/9!OT1]!55Q!=46.1!";.<.9=!4;.!</9A0.!>S00cG/E=H!<=;/6.<!49E!<H:;=.;!<=;/6.<!=H4=!

4;.!7;:_.9!/9=:!>:S;!<.A5.9=<!4F;:<<!=H.!=46.1!)90?!=H.!.;4<.!H.4E!/<!470.!=:!

/56;.<<!4!</A940!4F;:<<!=H.!>S00!G/E=H!:>!=H.!=46.1!(H.!>:S;!<.A5.9=<!;.6;.<.9=!=H.!

>:S;!=;4F_<!6;:ESF.E!7?!=H.!>:S;!6:0.!6/.F.<!:>!=H.!;.F:;E/9A!H.4E1!(H.!<.F:9E!

=;4F_!>;:5!=H.!=46.!.EA.!GH.;.!=H.!<F40.!/<!0:F4=.EV!<..!K/AS;.!,c[V!H4<!5:;.!

</A940<!@/</70.!=H49!=H.!:=H.;!=;4F_<1!(H/<!=;4F_!F:9=4/9<!</A940<!:;/A/94=/9A!>;:5!=H.!

3#M1!D.604?!:>!=H.!3#M!<H:G.E!=H4=!</A940<!;.04=/9A!=:!6;:6.00.;!9:/<.!

4<<:F/4=.E!G/=H!=H.!:6.;4=/:9!:>!=H.!4/;F;4>=!G.;.!6;.<.9=!:9!=H/<!6:;=/:9!:>!=46.1!

K;:5!47:S=!TI!55!=:!UU!55V!=H.;.!4;.!9:!<=;/6.<!@/</70.1!(H/<!F:;;.<6:9E<!G/=H!

=H.!6H?</F40!4;.4!:>!=46.!=H4=!.b/<=.E!7.=G..9!=H.!.;4<.!H.4E!49E!=H.!;.F:;E!H.4E!

O47:S=!WJ1J!55Q!4=!=H.!=/5.!:>!<=:664A.1!(H.!47<.9F.!:>!<=;/6.<!/9E/F4=.<!=H.!.;4<.!

H.4E!G4<!>S9F=/:9/9A1!(H.!54A9/>/.E!/54A.!:>!=H.!<.F=/:9!:>!=46.!>:00:G/9A!=H.!

.;4<.E!6:;=/:9V!<..!K/AS;.!,cW\V!49E!6;.F.E/9A!=H.!.;4<.E!6:;=/:9V!K/AS;.!,cWWV!

F0.4;0?!<H:G<!=H.!@/</70.!<=;/6.<1!

!

Figure B-9: Recovered tape with Magnasee applied 

!

8H:;=.;!<=;/6.<! KS00!G/E=H!<=;/6.

%;4<.E!<.F=/:9!
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Figure B-10: The newest information recorded on the CVR tape, showing 

stripes indicating ‘spikes’ that are present for individual tracks 

and full width of the tape. Also illustrated is part of the erased 

section of tape.  

 

Figure B-11: Recovered tape with Magnasee applied, magnified to oldest 

information recorded. 

 

K/AS;.!,cWI!/<!4!=/5.!E:54/9!:;!:<F/00:A;46H!6;.<.9=4=/:9!:>!=H.!<6/_.<1!(H.!=:6!

=;4F.!;.04=.<!=:!4!;.F:;E/9A!54E.!:>!4!F;.G!6:</=/:9!49E!=H.!7:==:5!=;4F.!;.04=.<!=:!

4SE/:!;.F:;E.E!>;:5!=H.!3#M1!(H.!<64F/9AV!ES;4=/:9!49E!4560/=SE.!.bH/7/=.E!7?!

=H.!<6/_.<!F:9=4/9.E!/9!=H.!3^D!;.F:;E/9A!G.;.!.b45/9.E1!#0=H:SAH!=H.!<6/_.<!

466.4;.E!=:!7.!6;.<.9=!4=!F.;=4/9!/9=.;@40<!:;!A;:S6/9A<!/9!F.;=4/9!4;.4<V!=H.!=/5/9A!

49E!4560/=SE.!@4;/.E!=H;:SAH:S=!=H.!;.F:;E/9A1!':!FH4;4F=.;/<=/F!64==.;9!:;!

4==;/7S=.<!:>!=H.!<6/_.<!F:S0E!7.!E.=.;5/9.E!4F;:<<!=H.!;.F:;E/9A1!
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Figure B-12: Oscillograph plot of interference signal (note flat line area 

correlates with erase area in Magnasee view). 

 

#<!49!.b4560.V!4!=46.!>;:5!49:=H.;!*cX#D!5:E.0!#W\\#V!GH/FH!F:9=4/9.E!49!

4FF/E.9=!>0/AH=!;.F:;E/9A!GH.;.!=H.!4SE/:!</A940<!G.;.!;.F:@.;.E!<SFF.<<>S00?V!G4<!

40<:!.b45/9.E!G/=H!M4A94<..1!(H.!=H;..!A;.?!0:9A/=SE/940!0/9.<V!<..!K/AS;.!,cWXV!

;.6;.<.9=!=H;..!:>!=H.!>:S;!=;4F_<!6;:@/E.E!7?!=H.!>:S;!6:0.!6/.F.<!:>!=H.!;.F:;E/9A!

H.4E1!(H/<!/<!F:9</<=.9=!G/=H!=H.!3^D!/9<=4004=/:9!:>!=G:cF;.G!FH499.0<!49E!4;.4!

5/F;:6H:9.!FH499.0!7./9A!;.F:;E.E!:9!=H;..!=;4F_<1!&9!=H/<!F4<.V!=H.!>:S;=H!FH499.0!

G4<!9:=!400:F4=.E!=:!4!</A940!<:S;F.1!(H.!FH4;4F=.;/<=/F<!:>!=H.<.!0:9A/=SE/940!0/9.<!

<H:G!4!5:;.!.@.9!E/<=;/7S=/:9!:>!M4A94<..V!GH/FH!/9E/F4=.<!4!;.F:;E/9A!:>!

F:9</<=.9=0?!@4;?/9A!</A940<!<SFH!4<!@:/F.!49E!4/;F;4>=!:6.;4=/9A!<:S9E<V!;4=H.;!=H49!

=H.!E/<=/9F=/@.!<=;/6.<!:;!<6/_.<!=H4=!.b=.9E!4F;:<<!=H.!>S00!G/E=H!:>!=H.!=46.!

;.F:@.;.E!>;:5!^2c(KL1!K;:5!47:S=!W\]!55!=:!WI\!55!=H.;.!4;.!9:!0:9A/=SE/940!

0/9.<!@/</70.1!(H/<!/9E/F4=.<!=H.!.;4<.E!6:;=/:9!:>!=46.!=H4=!F:;;.<6:9E<!G/=H!=H.!

6H?</F40!4;.4!:>!=46.!=H4=!.b/<=.E!7.=G..9!=H.!.;4<.!H.4E!49E!=H.!;.F:;E!H.4E1!

Figure B-13: Tape from another Fairchild A100A with Magnasee applied 

 



 

– B-18 – 

Assay of signals contained on the recovered tape 

Table B-1: L-3 Communications Aviations Recorder model A100A signal 

source 

 

Nagra TI channel and 

Protools digital file 

CVR Track 

(from CMM) 

Model A100A CVR Channel 

Allocation (from CMM) 

CVR Track 

(from CMM) 

Audio1_01.wav Track 1 Channel 3 – Pilot  Track 1 

Audio2_01.wav Track 2 Channel 1 – 3
rd

 Crew Member/PA Track 2 

Audio3_01.wav Track 3 Channel 4 – Area Microphone Track 3 

Audio4_01.wav Track 4 Channel 2 - Co-Pilot 

 

(H.!";:=::0<!E/A/=40!>/0.<!54E.!ES;/9A!=H.!/9/=/40!;.604?!:9!=H.![!M4?!I\\J!G.;.!

=;49<>.;;.E!=:!=H.!,S;.4Se<!P.00!4SE/:!4940?</<!G:;_<=4=/:91!(470.!,cW!<H:G<!=H.!

F:;;.04=/:9!7.=G..9!=H.!";:=::0<!E/A/=40!>/0.!49E!=H.!M:E.0!#W\\#!3^D!FH499.0!

400:F4=/:91!(H.!>/0.<!G.;.!/56:;=.E!>:;!4940?</<!S</9A!8:S9E>:;A.!^Y1\1!(H.!4SE/:!

>/0.<!G.;.!9:;540/Z.E1!':;540/Z/9A!400:G<!=H.!4560/=SE.!:>!=H.!;.F:;E/9A!=:!7.!

/9F;.4<.E!=:!4!S<.;cE.>/9.E!0.@.0!G/=H:S=!F0/66/9A!:;!/9=;:ESF/9A!E/<=:;=/:91!(H.!

:;/A/940!>/0.945.<!G.;.!466.9E.E!G/=H!C9:;5!=:!/9E/F4=.!=H4=!=H.!4SE/:!H4E!7..9!

9:;540/Z.E1!#00!>:S;!>/0.<!4;.!:>!=H.!<45.!ES;4=/:9!G/=H!3^D!/9>:;54=/:9!7.A/99/9A!

4=!49!.046<.E!=/5.!:>!47:S=!I1J!<.F:9E<!49E!.9E/9A!4=!47:S=!XI!5/9S=.<!XU1J!

<.F:9E<1!

#00!=;4F_<!F:9=4/9.E!49!f/56S0<.e!/9=.;>.;.9F.!</A9401!(H.!;46/E!;/<.!49E!>400!:>!=H.!

4560/=SE.!:>!=H.!/56S0<.!A4@.!4!FH4;4F=.;/<=/F!=H4=!F:S0E!7.!5:;.!4FFS;4=.0?!

E.<F;/7.E!4<!4!<6/_.1!(H.!6:</=/@.!=;49</=/:9!466.4;.E!=:!7.!F:9</<=.9=0?!<H:;=.;!/9!

ES;4=/:9!=H49!=H.!9.A4=/@.!=;49</=/:91!

(H.;.!G.;.!5:;.!<6/_.<!6;.<.9=!GH.9!=H.!4/;F;4>=!G4<!5:@/9A1!

#SE/:WC\W1G4@!;.F:;E/9A!F:9=4/9<!/9>:;54=/:9!=H4=!/9E/F4=.<!=H4=!=H.!4SE/:!<:S;F.!

G4<!;.04=.E!=:!4!>0/AH=!F;.G!6:</=/:91!(H/<!;.F:;E/9A!F:9=4/9<!F;.G!F:9@.;<4=/:9V!

F:55S9/F4=/:9!G/=H!#(3!49E!:=H.;!4/;F;4>=!@/4!^2K!49E!2K!;4E/:!.RS/65.9=1!(H.!

54s:;/=?!:>!<6..FH!;.F:;E.E!G4<!</5/04;!/9!F:9=.9=!49E!F:;;.04=.E!G/=H!

#SE/:]C\W1G4@V!G/=H!<:5.!64<<4A.<!:>!F:9@.;<4=/:9!7./9A!.4</.;!=:!E/<F.;9!=H49!

:=H.;<!ES.!=:!=H.!;.04=/@.!4560/=SE.1!(H.!F:9@.;<4=/:9<!E.=.F=.E!G.;.!>;4A5.9=.EV!

H4@/9A!<.@.;40!F:9@.;<4=/:9<!/9=.;0.4@.E!:;!6;.<.9=!4=!=H.!<45.!=/5.1!#0<:!;.F:;E.E!

G4<!4SE/:!;.04=/9A!=:!=H.!:6.;4=/:9!:>!6/=FH!=;/5!49E!4F=/@4=/:9!:>!A;:S9E!6;:b/5/=?!

G4;9/9A!<?<=.5!O$"d8Q!40.;=<1!

#SE/:IC\W1G4@!;.F:;E/9A!F:9=4/9<!<.@.;40!>;4A5.9=<!:>!F:9@.;<4=/:91!(H.<.!

>;4A5.9=<!F:;;.04=.!G/=H!GH4=!466.4;<!=:!7.!6S70/F!4EE;.<<!499:S9F.5.9=<!>;:5!=H.!

:6.;4=/9A!F;.G!=:!=H.!64<<.9A.;<!=H4=!G.;.!40<:!;.F:;E.E!/9!>/0.!#SE/:WC\W1G4@1!

#SE/:XC\W1G4@!;.F:;E/9A!F:9=4/9<!/9>:;54=/:9!=H4=!/9E/F4=.<!=H4=!=H.!4SE/:!<:S;F.!

G4<!;.04=.E!=:!=H.!3#M1!(H/<!;.F:;E/9A!F:9=4/9<!</A940<!;.04=/9A!=:!6;:6.00.;!

;:=4=/:91!3;.G!F:9@.;<4=/:9!/<!40<:!6;.<.9={!=H.!F:9@.;<4=/:9<!E.=.F=.E!G.;.!

;.F:;E.E!GH/0.!=H.!4/;F;4>=!G4<!:9!=H.!A;:S9E!G/=H!.9A/9.<!<=:66.E1!%9A/9.!

:6.;4=/:9!A.9.;4=.E!<:S9E!0.@.0<!=H4=!54<_.E!F:9@.;<4=/:9<1!K/AS;.!,cW]V!/<!4!

<6.F=;:A;46H!:>!=H.!3#M!;.F:;E/9A1!(H.!>;.RS.9F/.<!4<<:F/4=.E!G/=H!6;:6.00.;!

:6.;4=/:9!4;.!<H:G9!4<!7;/AH=!0/9.<!;S99/9A!>;:5!0.>=!=:!;/AH=V!=H.!0:G.<=!>;.RS.9F?!
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F49!7.!<..9!47:S=!H40>!G4?!7.=G..9!U[!49E!WWY!:9!=H.!>;.RS.9F?!<F40.1!(H.!7;.4_<!

/9!=H.!0/9.<!/9E/F4=.!;.F:;E/9A!6;.E:5/949=0?!F:9</<=/9A!:>!4/;F;4>=!:6.;4=/:9!:9!=H.!

A;:S9E1!

#SE/:]C\W1G4@!;.F:;E/9A!F:9=4/9<!/9>:;54=/:9!=H4=!/9E/F4=.<!=H4=!=H.!4SE/:!<:S;F.!

G4<!;.04=.E!=:!4!>0/AH=!F;.G!6:</=/:91!(H/<!;.F:;E/9A!F:9=4/9<!F;.G!F:9@.;<4=/:9V!

F:55S9/F4=/:9!G/=H!4/;!=;4>>/F!F:9=;:0!O#(3Q!49E!:=H.;!4/;F;4>=1!(H.!<6..FH!

;.F:;E.E!G4<!</5/04;!/9!F:9=.9=!G/=H!#SE/:WC\W1G4@V!G/=H!<:5.!64<<4A.<!:>!

F:9@.;<4=/:9!7./9A!.4</.;!=:!E/<F.;9!=H49!:=H.;<!ES.!=:!=H.!;.04=/@.!4560/=SE.1!(H.!

F:9@.;<4=/:9<!E.=.F=.E!G.;.!>;4A5.9=.EV!H4@/9A!<.@.;40!F:9@.;<4=/:9<!/9=.;0.4@.E!

:;!6;.<.9=!4=!=H.!<45.!=/5.1!#0<:!;.F:;E.E!G4<!4SE/:!;.04=/9A!=:!=H.!:6.;4=/:9!:>!

6/=FH!=;/5!49E!4F=/@4=/:9!:>!A;:S9E!6;:b/5/=?!G4;9/9A!<?<=.5!O$"d8Q!40.;=<1!

(H.!F:9@.;<4=/:9<!;.F:;E.E!E/E!9:=!>:00:G!4!0:A/F40!<.RS.9F.!:>!:6.;4=/:9!:>!=H.!

4/;F;4>=1!K:;!.b4560.V!=H.!3^D!=G/F.!;.F:;E.E!/9<=49F.<!:>!=H.!F;.G!:>!^2c(KL!

;.RS.<=/9A!49!4/;G4?<!F0.4;49F.!>;:5!34/;9<!#(31!(H.!E.<=/94=/:9!;.04=/9A!=:!:9.!

F0.4;49F.!G4<!*:F_H4;=!D/@.;!49E!=H.!:=H.;!,454A41!#64;=!>;:5!=H.!E.<=/94=/:9V!

=H.!4/;G4?<!F0.4;49F.<!/<<S.E!G.;.!E/<=/9AS/<H.E!7?!=H.!<.F:9E4;?!<S;@./0049F.!

;4E4;!O88DQ!F:E.!400:F4=.E{!]XJW!>:;!*:F_H4;=!D/@.;V!49E!]\UJ!>:;!,454A41!(H.!

=;/6!;.F:;E<!>:;!^2c(KL!/9E/F4=.!=H4=!/=!G:S0E!=4_.!47:S=!W!H:S;!]\!5/9S=.<!=:!

=;4@.0!>;:5!34/;9<!=:!,454A4!:;!47:S=!W!H:S;!X\!5/9S=.<!=:!=;4@.0!=:!*:F_H4;=!

D/@.;1!(H.!X\!5/9S=.<!3^D!ES;4=/:9!G:S0E!5.49!=H4=!=H.!F0.4;49F.!F:9@.;<4=/:9!

<H:S0E!H4@.!7..9!:@.;G;/==.91!

Figure B-14: Spectrograph of Audio3_01.wav showing frequencies 

associated with propeller operation 

 

The spectrograph gives a pictorial presentation of the fragmented recording with time 

presented on the x axis and frequency presented on the y axis. The colour provides a 

presentation of amplitude with red representing the highest amplitude (loudest) signals, while 

blue the lowest amplitude. 
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Identification of recording period 

D.F:;E<!:7=4/9.E!>;:5!#/;<.;@/F.<!#S<=;40/4!/9E/F4=.E!=H4=!:9!=H.!IU!#6;/0!I\\JV!

^2c(KL!:6.;4=.E!>;:5!34/;9<!=:!*:F_H4;=!D/@.;!49E!=H.!88D!F:E.!:>!]XJW!G4<!

400:F4=.E1!)9!X!M4?!I\\JV!^2c(KL!:6.;4=.E!>;:5!34/;9<!=:!,454A4!49E!=H.!88D!

F:E.!:>!]\UJ!G4<!400:F4=.E1!

GPWS aural alerts detected from the CVR recording 

(H.!S<S40!M.=;:!IX!$"d8!/9<=4004=/:9!;:S=.<!=H.!4S;40!40.;=<!=:!=H.!F;.G!H.4E<.=<!

49E!=H.!F:F_6/=!<6.4_.;1!(H.!$"d8!40.;=<!E.=.F=.E!/9!=H.!;.F:;E/9A!>;:5!^2c(KL!

G.;.!F:9=4/9.E!/9!=H.!F;.G!FH499.0<!/9E/F4=/9A!=H.!4S;40!40.;=!G4<!6;.<.9=.E!=:!=H.!

F;.G!H.4E<.=<1!(H.!4SE/:!54?!H4@.!7..9!;:S=.E!=:!=H.!F:F_6/=!<6.4_.;V!7S=!54?!9:=!

H4@.!7..9!E.=.F=.E!/9!=H.!3^D!;.F:;E/9A!ES.!=:!=H.!6;:6.00.;!49E!4/;F;4>=!:6.;4=/9A!

<:S9E!0.@.0<!A.9.;4=.E!GH/0.!=H.!4/;F;4>=!G4<!/9!>0/AH=1!

$"d8!40.;=<!;.F:;E.E!G.;.!M&'&MLM8!O5:E.!T!$"d8!40.;=QV!8&'-D#(%!

O5:E.!W!$"d8!40.;=QV!P)'e(!8&'-!O5:E.!X!$"d8!#0.;=QV!())!*)d!$%#D!

OM:E.!]#!$"d8!40.;=QV!())!*)d!(%DD#&'!OM:E.!]3!$"d8!40.;=QV!())!

*)d!O5:E.!]!$"d8!40.;=Q!49E!$*&P%8*)"%!O5:E.!J!$"d8!#0.;=Q1!(H.!

;.F:;E/9A!G4<!40<:!.b45/9.E!=:!E.=.;5/9.!=H.!5:E.!:>!>0/AH=!GH.9!=H.!$"d8!

499S9F/4=/:9!:FFS;;.E1!#0=H:SAH!=H.!$"d8!$*&P%8*)"%!40.;=!;.F:;E.E!4=!XWaWY!

466.4;.E!=:!7.!;.F:;E.E!GH/0.!=H.!4/;F;4>=!G4<!:9!=H.!A;:S9EV!=H.!4F=S40!5:E.!:>!

>0/AH=V!GH.9!=H.!$"d8!40.;=<!G.;.!;.F:;E.EV!F:S0E!9:=!7.!6:</=/@.0?!E.=.;5/9.E!

ES.!=:!=H.!/9=.;>.;.9F.!49E!>;4A5.9=.E!;.F:;E/9AV!<..!(470.!,cI1!

Table B-2: GPWS alerts. 

Elapsed time from beginning of 

file Audio4_01.wav 

MM:SS 

GPWS alert 

Note: annunciations in brackets 

were indistinct. 

01:53 MINIMUMS 

02:56 SINK RATE 

05:03 GLIDESLOPE 

07:59 (TOO LOW) 

08:09 TOO LOW (TERRAIN) 

14:20 SINK RATE 

14:23 SINK RATE 

14:26 SINK RATE 

15:54 TOO LOW GEAR 

28:47 TOO LOW 

28:59 TOO LOW (TERRAIN) 

30:00 DON’T SINK 

31:18 GLIDESLOPE (possible GPWS test 

recorded while aircraft  was on 

ground) 
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GPWS Alert criteria 

M&'&MLM8!B!/<!49!4E@/<:;?!F400:S=!499S9F/4=.E!GH.9!=H.!4/;F;4>=!H4<!E.<F.9E.E!

7.0:G!=H.!E.F/</:9!H./AH=!<.0.F=.E!:9!=H.!;4E/:!40=/5.=.;!7?!=H.!>0/AH=!F;.G1!

8&'-D#(%!B!/<!49!4E@/<:;?!F400:S=!499S9F/4=.E!GH.9!=H.!4/;F;4>=!.bF..E<!4!

9:5/94=.E!;4=.!:>!E.<F.9=!G/=H!;.>.;.9F.!=:!H./AH=!47:@.!=.;;4/91!

P)'e(!8&'-!B!/<!49!4E@/<:;?!F400:S=!499S9F/4=.E!>:;!</A9/>/F49=!40=/=SE.!0:<<!4>=.;!

=4_.:>>!V!:;V!4>=.;!4!A:!4;:S9E!=H4=!H4<!7..9!.b.FS=.E!7.0:G!I\\!>=!47:@.!A;:S9E!

0.@.0!O#$*Q!G/=H!A.4;!:;!>046<!/9!:=H.;!=H49!4!049E/9A!F:9>/AS;4=/:91!

())!*)d!$%#D!B!/<!49!4E@/<:;?!F400:S=!499S9F/4=.E!GH.9!=H.!4/;F;4>=!E.<F.9E<!

7.0:G!J\\!>=!47:@.!=.;;4/9!49E!<0:G<!7.0:G!W[\!_=<!4/;<6..EV!G/=H!=H.!A.4;!

;.=;4F=.E1!

())!*)d!B!/<!499S9F/4=.E!>:;!$"d8!5:E.!]!40.;=<1!(H.!4E@/<:;?!/<!S<S400?!

<S>>/b.E!G/=H!fA.4;eV!f>046<e!:;!f=.;;4/9e!=:!/9E/F4=.!=H.!:6.;4=/9A!>0/AH=!</=S4=/:9!=H4=!

G4;;49=<!40.;=1!dH/0.!:9.!F:560.=.!499S9F/4=/:9!G4<!470.!=:!7.!H.4;EV!:=H.;<!G.;.!

:>!0:G!4560/=SE.!49E!/9E/<=/9F=1!#0<:V!/=!/<!F:9</E.;.E!=H4=!<:5.!:>!=H.<.!

499S9F/4=/:9<!54?!H4@.!7..9!=;S9F4=.E!./=H.;!7?!=H.!3^D!>4S0=!F:9E/=/:9!7.F:5/9A!

4F=/@.!:;!7?!7./9A!:@.;G;/==.91!

$*&P%8*)"%!B!/<!49!4E@/<:;?!40.;=!499S9F/4=.E!>:;!/94E@.;=.9=!E.<F.9=!7.0:G!=H.!

A0/E.<0:6.!7.45!ES;/9A!49!/9<=;S5.9=!049E/9A!<?<=.5!O&*8Q!466;:4FHV!G/=H!=H.!A.4;!

E:G91!(H.!$*&P%8*)"%!40.;=!54?!7.!4F=/@4=.E!/>!=H.!4/;F;4>=!/<!7./9A!>0:G9!:9!4!

@/<S40!466;:4FHV!:;!/9!;.<6:9<.!=:!#(3!@.F=:;<V!GH/FH!6:</=/:9!=H.!4/;F;4>=!7.0:G!

=H.!&*8!A0/E.<0:6.!7.451!

Assessment of GPWS alert with respect to accident flight profile 

(:!4<F.;=4/9!/>!=H.!$"d8!40.;=<!=H4=!G.;.!E.=.F=.EV!G.;.!;.04=.E!=:!=H.!4FF/E.9=!

>0/AH=V!=H.!=/5.!:>!40.;=!;.F:;E/9A!G4<!F:564;.E!G/=H!=H.!;.F:;E.E!>0/AH=!6;:>/0.1!#<!

7:=H!=H.!3^D!49E!KPD!6:G.;!/<!F:9=;:00.E!@/4!fAe!<G/=FH.<V!/=!/<!F:9</E.;.E!=H4=!

=H.!3^D!G:S0E!H4@.!F.4<.E!;.F:;E/9A!405:<=!F:/9F/E.9=!G/=H!=H.!KPD1!

(H.!ES;4=/:9!:>!=H.!3^D!;.F:;E/9A!G4<!47:S=!XI!5/9S=.<!XJ!<.F:9E<1!(H.!3^D!

.046<.E!=/5.V!G/=H!;.>.;.9F.!=:!=H.!.9E!:>!;.F:;E/9AV!G4<!E/;.F=0?!F:;;.04=.E!G/=H!

=H.!KPD!.046<.E!=/5.!G/=H!=H.!.9E!:>!3^D!;.F:;E/9A!54E.!F:/9F/E.9=!G/=H!=H.!04<=!

;.F:;E.E!KPD!E4=41!(H.!;.F:;E.E!KPD!>0/AH=!6;:>/0.!6;.<.9=!GH.9!=H.!$"d8!4SE/:!

40.;=!G4<!;.F:;E.E!:9!=H.!3^D!G.;.!F:564;.E!G/=H!=H.!2:9.?G.00!6S70/<H.E!

$"d8!4F=/@4=/:9!64;45.=.;<1!(H.!;.<S0=<!:>!=H.!F:564;/<:9!4;.!<..9!/9!(470.!,cX1!
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Table B-3: GPWS alerts recorded on the CVR correlated with the FDR data 

(the timebase was synchronised by aligning the data when the CVR 

and FDR ceased recording) 

Annunciation VH-TFU status 

from the FDR 

Relevant to the 

Accident flight 

Justification, based on 

Honeywell Mk-VI GPWS 

ng) 

VH-TFU status 

from the FDR 

Relevant to the 

Accident flight 

MINIMUMS Aircraft was 

climbing with 

positive rate of 

climb. 

No. VH-TFU was not 

descending and did not 

meet the Mode 6 GPWS 

criteria required to activate 

a mode 6 MINIMUMS 

annunciation. 

Aircraft was 

climbing with 

positive rate of 

climb. 

No. 

SINKRATE Aircraft was passing 

about 2,365 ft and 

was achieving a 

positive rate of 

climb of about 1,500 

ft/min. 

No. VH-TFU was climbing and 

therefore did not meet the 

GPWS criteria required to 

activate a mode 1 

SINKRATE annunciation. 

Aircraft was passing 

about 2,365 ft and 

was achieving a 

positive rate of 

climb of about 1,500 

ft/min. 

No. 

GLIDESLOPE Aircraft was passing 

about 5,613 ft , 

airspeed was 

recorded as 163 

knots and 

maintaining a rate 

of climb of about 

1,400 ft/min. 

No The flight profile of VH-

TFU did not meet the 

GPWS criteria required to 

activate mode 5 

GLIDESLOPE 

annunciation. 

The height AGL was 

greater than 925 ft, which 

is the upper radio altitude 

alert threshold. 

Aircraft was passing 

about 5,613 ft , 

airspeed was 

recorded as 163 

knots and 

maintaining a rate 

of climb of about 

1,400 ft/min. 

No 

TOO LOW Aircraft was passing 

about 9,272 ft , 

airspeed was 

recorded as 165 

knots and 

maintaining a rate 

of climb of about 

1,100 ft/min. 

No The flight profile of VH-

TFU did not meet the 

GPWS criteria required to 

activate mode 4 TOO 

LOW annunciation. 

The height AGL was 

greater than 750 ft, which 

is the upper radio altitude 

alert threshold. 

Aircraft was passing 

about 9,272 ft , 

airspeed was 

recorded as 165 

knots and 

maintaining a rate 

of climb of about 

1,100 ft/min. 

No 

TOO LOW 

(TERRAIN) 

Aircraft was passing 

about 9,413 ft , 

airspeed was 

recorded as 164 

knots and 

maintaining a rate 

of climb of about 

1,100 ft/min. 

No The flight profile of VH-

TFU did not meet the 

GPWS criteria required to 

activate mode 4 TOO 

LOW annunciation. 

The height AGL was 

greater than 750 ft, which 

is the upper radio altitude 

alert threshold. 

Aircraft was passing 

about 9,413 ft , 

airspeed was 

recorded as 164 

knots and 

maintaining a rate 

of climb of about 

1,100 ft/min. 

No 

SINKRATE, 

SINKRATE, 

SINKRATE 

(the three 

annunciations 

were spaced 3 

seconds 

indicating there 

was one GPWS 

alert activation) 

Aircraft was passing 

about 14,800 ft and 

was achieving a 

positive rate of 

climb. 

No VH-TFU was climbing and 

therefore did not meet the 

GPWS criteria required to 

activate a mode 1 

SINKRATE annunciation. 
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Annunciation VH-TFU status 

from the FDR 

Relevant to the 

Accident flight 

Justification, based on 

Honeywell Mk-VI GPWS 

VH-TFU status 

from the FDR 

Relevant to the 

Accident flight 

TOO LOW 

GEAR 

Aircraft was 

climbing through 

15,897 ft, airspeed 

was 166 kts and 

maintaining a rate 

of climb of about 

700 ft/min. 

No. The flight profile of VH-

TFU did not meet the 

GPWS criteria required to 

activate mode 4A TOO 

LOW GEAR annunciation. 

The height AGL was 

greater than 750 ft, which 

is the upper radio altitude 

alert threshold. 

Aircraft was 

climbing through 

15,897 ft, airspeed 

was 166 kts and 

maintaining a rate 

of climb of about 

700 ft/min. 

No. 

TOO LOW Aircraft was 

climbing through 

about 3,992 ft. 

Indicated airspeed 

was recorded as 

195 kts. 

No. The flight profile of VH-

TFU did not meet the 

GPWS criteria required to 

activate mode 4 TOO 

LOW annunciation. 

The height AGL was 

greater than 750 ft, which 

is the upper radio altitude 

alert threshold. 

Aircraft was 

climbing through 

about 3,992 ft. 

Indicated airspeed 

was recorded as 

195 kts. 

No. 

TOO LOW 

(TERRAIN) 

Aircraft was 

climbing through 

about 3,852 ft. 

Indicated airspeed 

was recorded as 

197 kts 

No The flight profile of VH-

TFU did not meet the 

Mode 4 GPWS criteria 

required to activate a 

mode 4 ‘TOO LOW’ 

annunciation. Further 

evidence was provided by 

conversation flanking this, 

and the previous, TOO 

LOW annunciation that 

indicated the recording 

was made when the 

aircraft was operating in 

airspace controlled by 

ATC. 

Aircraft was 

climbing through 

about 3,852 ft. 

Indicated airspeed 

was recorded as 

197 kts 

No 

DON’T SINK The aircraft was 

passing over terrain 

which would have 

provided clearance 

in excess of 1,000 

feet AGL 

No The flight profile of VH-

TFU did not meet the 

GPWS criteria required to 

activate mode 3 DON’T 

SINK annunciation. 

The height AGL was 

greater than 925 ft, which 

is the upper radio altitude 

alert threshold. 

The aircraft was 

passing over terrain 

which would have 

provided clearance 

in excess of 1,000 

feet AGL 

No 

GLIDESLOPE The approach to 

Lockhart River is 

not equipped with 

an ILS 

No Further evidence is 

provided by information 

recorded on the area 

microphone which 

indicated that it was 

possible that the aircraft 

was on the ground when 

the alert was recorded. 

#!<?9:6</<!:>!</A9/>/F49=!.@.9=<!E.=.F=.E!:9!=H.!3^D!49E!:@.;04/E!G/=H!KPD!E4=4V!

/<!6;.<.9=.E!/9!6/F=:;/40!>:;5!4<!K/AS;.!,cWJ1!(H.!6;.<.9=4=/:9!40<:!/9E/F4=.<!4;.4<!

E.=.F=.E!ES;/9A!=H.!;.F:;E/9A!GH.;.!=H.!4/;F;4>=!G4<!6;.E:5/949=0?!:9!=H.!A;:S9E1!
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Figure B-15: Synopsis of significant events recorded by CVR and FDR  

!
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Examination of the CVR by flight recorder specialists of the Air 
Accident Investigation Branch 

)9!IW!8.6=.57.;!I\\JV!4!E/A/=40!3PD)M!F:6?!:>!=H.!3^D!;.F:;E/9A!G4<!

E.0/@.;.E!=:!=H.!#/;!#FF/E.9=!&9@.<=/A4=/:9!,;49FH!O##&,Q!/9!=H.!L-!>:;!

.b45/94=/:9!7?!=H./;!>0/AH=!;.F:;E.;!<6.F/40/<=<1!

#9!##&,!>0/AH=!;.F:;E.;!<6.F/40/<=!.@40S4=.E!=H.!4SE/:!<S660/.E!49E!:>>.;.E!49!

:6/9/:9!=H4=!H4<!7..9!64;46H;4<.E!7.0:Ga!

(H;..!3P<!:>!=H.!4SE/:!;.F:@.;.E!>;:5!=H.!3^D!G.;.!54E.!4@4/0470.!>:;!>S;=H.;!

4940?</<!4=!=H.!#/;!#FF/E.9=<!&9@.<=/A4=/:9!,;49FHV!L-1!(G:!:>!=H.!3P<!F:9=4/9.E!

E/A/=/<.E!>/0.<!:>!=H.!;4G!;.F:;E/9A<!GH/0<=!=H.!=H/;E!G4<!4!F:6?!G/=H!<:5.!4SE/:!

.9H49F.5.9=<!4660/.E1!

K;:5!49!/9/=/40!4<<.<<5.9=!:>!400!>:S;!FH499.0<!:>!=H.!3^D!/=!G4<!4664;.9=!=H4=!=H.!

;.F:;E.E!4SE/:!G4<!:>!@.;?!6::;!RS40/=?1!";.<.9=!:9!.4FH!FH499.0!G.;.!@.;?!04;A.!

9S57.;<!:>!9:/<.!<6/_.<!GH/FH!;.9E.;.E!5:<=!<6..FH!S9/9=.00/A/70.1!!#0<:V!>;:5!

6;.@/:S<!4940?</<!7?!#(8,!49E!49!4<<.<<5.9=!:>!=H.!4;.4!5/F;:6H:9.!FH499.0!

;.F:;E/9A!OG/=H!64;=/FS04;!;.A4;E!=:!6:G.;6049=!49E!6;:6.00.;!>;.RS.9F/.<QV!/=!G4<!

4664;.9=!=H4=!=H.!4SE/:!466.4;.E!=:!F:9=4/9!=G:!O:;!5:;.QV!<.64;4=.!;.F:;E/9A<!

GH/FH!G.;.!/9=.;0.4@.E1!&=!/<!6:<</70.!=H4=!4!;46/E!<G/=FH/9A!7.=G..9!;.F:;E!49E!

;.604?!5:E.!:>!:6.;4=/:9!54?!H4@.!.bH/7/=.E!</5/04;!FH4;4F=.;/<=/F<1!!PS.!=:!=H/<!

/9=.;0.4@/9AV!/=!G4<!E..5.E!/56;4F=/F40!=:!4==.56=!49?!4940?</<!:>!6S<Hc=:c=40_!49E!

;4E/:!=;49<5/<</:9<1!

K;:5!4!>S;=H.;!4940?</<!:>!=H.!9:/<.!<6/_.<V!/=!G4<!:7<.;@.E!=H4=!=H.;.!G4<!4!A;.4=.;!

F:9F.9=;4=/:9!GH.9!=H.!4/;F;4>=!.9A/9.<!G.;.!:6.;4=/9AV!4EE/9A!F;.E.9F.!=:!=H.!

=H.:;?!=H4=!=H.!3^D!>4S0=!G4<!;.04=.E!=:!@/7;4=/:9!0.@.0!49E!H.9F.!54?!7.!

4==;/7S=470.!=:!4!0::<.!F:99.F=/:9!:;!74E!<:0E.;!s:/9=1!

";.@/:S<!M4A948..!4940?</<!7?!#(8,!<H:G.E!=H4=V!/9!<:5.!F4<.<V!=H.!9:/<.!<6/_.!

G4<!;.F:;E.E!4F;:<<!=H.!.9=/;.!G/E=H!:>!=H.!=46.!49E!/9!:=H.;<V!/=!G4<!0/5/=.E!=:!=H.!

=;4F_!4;.4!F:@.;.E!7?!=H.!6:0.!6/.F.<!:>!./=H.;!=H.!;.F:;E!:;!5:9/=:;!H.4E1!!#!>S00!

G/E=H!9:/<.!<6/_.!F:S0E!:90?!H4@.!7..9!/9ESF.E!7?!:6.;4=/:9!:>!=H.!.;4<.!H.4E1!!

K;:5!4!;.04=/@.0?!RS/.=!<.F=/:9!:>!=H.!;.F:;E/9A!/=!G4<!E.=.;5/9.E!=H4=V!40=H:SAH!

;49E:5!/9!:FFS;;.9F.V!=H.;.!G4<!4!E.>/9/=.!A;:S6/9A!O/9!A;:S6<!:>!=H;..Q!4<<:F/4=.E!

G/=H!=H.!<6/_.<1!";.<.9=!G.;.!49!/9/=/40!<6/_.!49E!=H.9V!X\U!5/00/<.F:9E<!04=.;V!4!

<.F:9E!<6/_.1!(H.!=H/;E!:FFS;;.E!IX!5/00/<.F:9E<!4>=.;!=H.!<.F:9E1!!#9!4940?</<!:>!

6H?</F40!<.64;4=/:9!:>!=H.!.;4<.V!;.F:;E/9A!49E!5:9/=:;/9A!H.4E<!:9!49!/E.9=/F40!

=46.!=;49<6:;=!<H:G.E!9:!F:;;.04=/:9!G/=H!=H.<.!=/5/9A<1!(H/<!04F_!:>!F:;;.04=/:9!

4<<S5.E!=H4=!=H.!=46.!H4E!7..9!;.F:;E.E!4=!W"!/9`<V!=H.!<=49E4;E!:6.;4=/9A!=46.!

<6..E1!!':!.@/E.9F.!G4<!>:S9E!=H4=!=H.!=46.!H4E!7..9!;.F:;E.E!4=!49!/9F:;;.F=!

<6..E1!

&=!/<!;.F:55.9E.E!=H4=!#(8,!F:9ESF=!>S;=H.;!4940?</<!:>!=H/<!<6/_.!A;:S6/9A!G/=H!

;.A4;E!=:!>S00!G/E=H!:;!=;4F_!G/E=H!:90?!/9!:;E.;!=:!>S;=H.;!S9E.;<=49E!=H.!>4/0S;.!

5.FH49/<5XJ1!&=!/<!0/_.0?!=H4=!=H.!>4S0=!04?!G/=H/9!=H.!6:G.;!<S660?!F/;FS/=;?!GH/FH!

.9F:564<<.<!=H.!<G/=FH/9A!:>!=H.!.;4<.!49E!;.F:;E!H.4E<1!

1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XJ!! (H.!<6/_.!A;:S6/9A!G4<!.b45/9.E!4=!<.@.;40!6:/9=<!ES;/9A!=H.!;.F:;E/9A!49E!9:!FH4;4F=.;/<=/F!64==.;9!:;!

4==;/7S=.<!:>!=H.!<6/_.<!F:S0E!7.!E.=.;5/9.E1!8..!<.F=/:9!W1T1W!
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Examination by Flight Recorder specialists of the National 
Transportation Safety Board 

)9!IX!8.6=.57.;!I\\J!4!E/A/=40!3PD)M!F:6?!:>!=H.!3^D!;.F:;E/9A!G4<!F4;;/.E!

=:!=H.!'4=/:940!(;49<6:;=4=/:9!84>.=?!,:4;E!O'(8,QV!)>>/F.!:>!D.<.4;FH!49E!

%9A/9..;/9A!/9!=H.!L9/=.E!8=4=.<!:>!#5.;/F4!>:;!.b45/94=/:9!7?!=H./;!^.H/F0.!

D.F:;E.;!'4=/:940!D.<:S;F.!86.F/40/<=1!

#9!'(8,!@.H/F0.!;.F:;E.;!<6.F/40/<=!.@40S4=.E!=H.!4SE/:!<S660/.E!49E!:>>.;.E!49!

:6/9/:9!=H4=!=H.!#(8,!;.F:;E.;!<6.F/40/<=<!H4E!F:;;.F=0?!/E.9=/>/.E!=H.!6:<</70.!

>4/0S;.!5:E.<1!(H.!4940?</<!:>!6:<</70.!3^D!>4/0S;.!5:E.<!4;.!F:9=4/9.E!/9!<.F=/:9!

I1I1!

Examination of the CVR by L-3 Communications Aviation 
Recorders specialists 

)9!WT!hS9.!I\\TV!4!E/A/=40!3PD)M!F:6?!:>!=H.!3^D!;.F:;E/9A!G4<!>;./AH=.E!=:!

=H.!'(8,!/9!=H.!L8#V!>:;!:9c>:;G4;E/9A!=:!*cX!3:55S9/F4=/:9<!#@/4=/:9!

D.F:;E.;<1!*cX!3:55S9/F4=/:9<!4;.!=H.!549S>4F=S;.;<!:>!=H.!5:E.0!#W\\#!

;.F:;E.;!49E!=H./;!:6/9/:9!;.A4;E/9A!=H.!6:<</70.!>4/0S;.!5:E.<!G4<!<:SAH=1!

*cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!.9A/9..;<!.@40S4=.E!=H.!4SE/:!E4=4!

<S660/.E!49E!:>>.;.E!49!:6/9/:9!=H4=!H4<!7..9!64;46H;4<.E!7.0:Ga!

(H.;.!G4<!4!>4/0S;.!:>!=H.!3^D!,/4<!$.9.;4=:;!F/;FS/=!F4;E!GH/FH!;.<S0=.E!/9!=H.!

S9/9=.00/A/70.!4SE/:!;.F:;E/9A!:9!400!>:S;!FH499.0<1!(H.!,/4<!$.9.;4=:;!F/;FS/=!

6;:@/E.<!=H.!;.F:;E!7/4<!</A940!=:!.4FH!:>!=H.!>:S;!D.F:;E!#560/>/.;!F/;FS/=!F4;E<!4<!

G.00!4<!=H.!.;4<.!H.4E1!&=!/<!40<:!6:<</70.!=H4=!49!/9=.;5/==.9=!6:G.;!/96S=!=:!=H.!,/4<!

$.9.;4=:;!F/;FS/=!F4;E!F:S0E!H4@.!;.<S0=.E!/9!=H.!<45.!49:540?1!

L9>:;=S94=.0?V!ES.!=:!=H.!>/;.!E454A.V!/=!/<!9:=!6:<</70.!=:!=.<=!=H.!F/;FS/=!=:!

E.=.;5/9.!=H.!4F=S40!F4S<.!:>!=H.!6;:70.51!

2:G.@.;V!</9F.!=H.!,/4<!$.9.;4=:;!F/;FS/=!6;:@/E.<!=H.!;.F:;E!7/4<!</A940!=:!.4FH!:>!

=H.!>:S;!D.F:;E!#560/>/.;!F/;FS/=!F4;E<!4<!G.00!4<!=H.!.;4<.!H.4EV!/=!/<!=H.!5:<=!

0/_.0?!F4S<.!:>!=H.!49:540?!=H4=!G4<!:7<.;@.E1!

&9!./=H.;!F4<.V!=H.!>4/0S;.!G:S0E!H4@.!7..9!.4<?!=:!E.=.F=V!.@.9!G/=H!4!F4<S40!

.@40S4=/:9!:>!=H.!;.40!=/5.!3^D!5:9/=:;!4SE/:!:S=6S=!:;!G/=H!=H.!3^D!f6S<Hc=:c

=.<=e!4F=/@4=/:91!&9!=H.!F4<.!:>!=H.!f6S<Hc=:c=.<=e!4F=/@4=/:9V!=H.!=.<=!5.=.;!/9E/F4=/:9!

O9..E0.!E.>0.F=/:9Q!G:S0E!H4@.!7..9!/9=.;5/==.9=!;4=H.;!=H49!F:9=/9S:S<1!

!

!
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Physical examination of CVR 

)9!=H.!Y!M4?!I\\TV!4!6H?</F40!.b45/94=/:9!:>!=H.!3^D!G4<!7.AS9!=:!4<F.;=4/9!49?!

6H?</F40!.@/E.9F.!:>!.0.F=;/F40!:;!5.FH49/F40!540>S9F=/:91!

Aircraft Interface connector 

(H.!4/;F;4>=!/9=.;>4F.!F:99.F=:;!>/==.E!=:!=H.!3^D!S9/=!G4<!.b45/9.E1!#!6H:=:A;46H!

:>!=H.!;.4;!:>!=H.!F:99.F=:;!/<!/9F0SE.E!4<!K/AS;.!,cWT1!(H.!6H:=:A;46H!<H:G<!=H.!

;.4;!:>!=H.!F:99.F=:;V!64;=!9S57.;!P"t,cJUcXX8c\\\WV!>/==.E!=:!=H.!;4F_!=H4=!H:0E<!

=H.!3^D!/9!=H.!4/;F;4>=1!(H/<!F:99.F=:;!54=.<!G/=H!60SA!O"WQV!6`9!P"t,cJUcX]"c

\W\WV!4=!=H.!;.4;!:>!=H.!3^D1!(H.!;.5949=<!:>!G/;/9A!49E!6/9<V!<=/00!>/==.E!=:!=H.!

F:99.F=:;V!F:9>:;5!=:!=H.!/9=.;G/;/9A!<H:G9!/9!*cX!3:55S9/F4=/:9<!#@/4=/:9!

D.F:;E.;<!3:56:9.9=!M4/9=.949F.!M49S40!O3MMQV!6`9!WTJ%W\Wc\\V!64A.!WIJV!

/9=.;G/;/9A!E/4A;45!;.A4;E/9A!3^D!S9/=<!5:E.0!#W\\V!#W\\#1!

Figure B-16: Photograph of VH-TFU CVR unit aircraft interface connector 

!!

"/9![!

%b45/94=/:9!:>!=H.!G/;.!<=;49E<!<H:G.E!=H.?!H4E!>4/0.E!/9!:@.;0:4E!49E!.bH/7/=.E!

ESF=/0.!f9.F_/9Ae!49E!4!F;?<=400/9.!>;4F=S;.!<S;>4F.V!4<!<H:G9!/9!K/AS;.!,cWU1!#!

</5/04;!FH4;4F=.;/<=/F!G4<!.bH/7/=.E!7?!=H.!7;:_.9!<=;49E<!:>!=H.!G/;.!F:99.F=/9A!=:!

6/9![V!=H.!F:99.F=/:9!=:!=H.!4/;F;4>=!IU1J!^!E1F1!6:G.;!<S660?1!#!F0:<.!S6!

6H:=:A;46H!/<!<H:G9!/9!>/AS;.!WY1!
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Figure B-17: Photograph of aircraft interface connector wire strand ductile 

unpowered fracture 

 

Figure B-18: Highly magnified electron microscope image of wire strands 

connected to pin 9 of the aircraft interface connector 

 

!

&>!.0.F=;/F40!6:G.;!H4E!7..9!6;.<.9=!4=!=H.!=/5.!=H.!G/;.!<=;49E<!64;=.EV!=H.!<=;49E<!

G:S0E!.bH/7/=!4!<5::=H!<S;>4F.!>:;5.E!7?!=H.!F:66.;!5.0=/9A!ES.!=:!H.4=/9A!>;:5!

.0.F=;/F40!4;F/9A!4<!=H.!G/;.!<=;49E<!<.64;4=.1!(H.!47<.9F.!:>!.0.F=;/F40!4;F/9A!

/9E/F4=.<!=H4=!E1F1!6:G.;!H4E!9:=!7..9!6;.<.9=!=:!=H.!3^D!S9/=!GH.9!=H.!G/;.!

<=;49E<!64;=.EV!6;:7470?!ES.!=:!:6.;4=/:9!:>!=H.!fAe!<G/=FH1!
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CVR unit printed circuit assemblies and wiring 

(H.!0:F4=/:9!49E!F:560.5.9=!:>!4<<.570/.<!6;.<.9=!G.;.!E:FS5.9=.E1!(H.!

F:99.F=/:9!:>!G/;/9A!=:!4<<.570/.<!G4<!40<:!.b45/9.E1!

(H.!3^D!H4E!7..9!<S7s.F=.E!=:!/9=.9<.!H.4=1!(H/<!;.<S0=.E!/9!=H.!<:0E.;V!>:S9E!4=!

G/;/9A!F:99.F=/:9<!49E!6;/9=.E!F/;FS/=!4<<.570/.<V!H4@/9A!7..9!5.0=.EV!;S99/9A!

>;:5!=H.!F:99.F=/:9V!49E!/9!<:5.!/9<=49F.<!H4@/9A!=H.!466.4;49F.!:>!H4@/9A!7..9!

7:/0.E!49E!:b/E/<.E1!

(H.!6;/9=.E!F/;FS/=!4<<.570/.<!H4E!64;=<!:>!=H.!/9=.;F:99.F=/9A!F:66.;!>:/0!5/<</9A1!

2.4=!H4E!4>>.F=.E!=H.!74<.!<S7<=;4=.V!/9!=H/<!F4<.!>/7;.A04<<1!&9!604F.<V!=H.!.6:b?!

;.</9!/9!=H.!7:4;E!H4E!.@46:;4=.EV!.b6:</9A!=H.!04?.;<!:>!A04<<!>/7;.!54=1!

K/AS;.<!W[!=H;:SAH!IU!<H:G!=H.!.b=.9=!=H.!3^D!S9/=!G4<!4>>.F=.E!7?!H.4=!49E!>/;.1!

(H.!/9=.A;/=?!:>!=H.!6;/9=.E!F/;FS/=!4<<.570/.<!49E!=H.!3^D!S9/=!/9=.;G/;/9A!F:S0E!

9:=!7.!E.=.;5/9.E!ES.!=:!=H.!E454A.1!

Location and type of boards 

K4/;FH/0E!#W\\#!3^D!<.;/40!9S57.;!T\TJI!G4<!>/==.E!G/=H!4!>S00!F:560.5.9=!:>!

4<<.570/.<!/9F0SE/9A!4!E1F1!=:!41F1!/9@.;=.;1!(H.!/E.9=/>/F4=/:9!49E!64;=!9S57.;<!:>!

=H.!7:4;E<!>/==.E!=:!=H.!3^D!S9/=!/<!/9F0SE.E!/9!(470.!,c]1!

Table B-4: CVR printed circuit card assembly fitment 

!

Description of Assembly Part Number Fitted to CVR from VH-TFU Part Number

(as prescribed by L-3 

Aviation Recorders CMM) 

(as prescribed 

by L-3 Aviation 

Recorders 

CMM) 

 (as prescribed 

by L-3 Aviation 

Recorders 

CMM) 

Record Amplifier 9300A020 9300A020 

Record Amplifier 9300A020 9300A020 

Record Amplifier 9300A020 9300A020 

Record Amplifier 9300A020 9300A020 

Bias Generator 9300A021 9300A021 

Power Supply 205E0527-xx 205E0527-xx 

Bulk Erase Timing 9300A024 9300A024 

Monitor Amplifier 9300A023 9300A023 

Test Circuit 9300A025-02 9300A025-02 

Timer  9300A098 

No part number or serial number was 

found due to heat damage. Assembly 

identified by shape and position of 

components 

9300A098 

Inverter 9300A140-02 9300A140-02 serial number 05044 

(punched into plate fixed to inverter) 

!
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Figure B-19: VH-TFU CVR printed circuit card assemblies 

!

!

Figure B-20: Serviceable Fairchild A100A, s/n 55233, CVR printed circuit 

card assemblies 

!
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Figure B-21: VH-TFU CVR printed circuit card assembly wiring 

!

!

Figure B-22: Serviceable Fairchild A100A, s/n 55233, CVR printed circuit 

card assembly wiring 

!
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Figure B-23: VH-TFU power supply assembly 

 

 

Figure B-24: Serviceable power supply card 
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Figure B-25: VH-TFU bias oscillator assembly 

 

 

Figure B-26: Serviceable bias oscillator assembly 
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Figure B-27: VH-TFU CVR inverter assembly 

!

!

!

CVR system integrity checks 

#!<S554;?!:>!54/9=.949F.!FH.F_<!>:;!=H.!3^D!<?<=.5!4<!;.F:55.9E.E!7?!

549S>4F=S;.;<V!;.AS04=:;<!49E!/9=.;94=/:940!4@/4=/:9!7:E/.<V!/<!/9F0SE.E!4<!(470.!,c

J1!(H.!E.=4/0<!:>!=H.!<S554;?!F49!7.!>:S9E!/9!=H.!>:00:G/9A!64;4A;46H<!W1Y1W!=:!

W1Y1J1!
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Table B-5: CVR system integrity checks 

Organisation Pre-Flight 

Check 

Post Installation System verification  Pre-Flight 

Check 

ys gr y 

Post Installation 

Australian Civil 

Aviation Safety 

Authority 

(CASA) 

None 

specifically 

prescribed 

Advisory CAAP42L-7 

This CAAP provides 

guidance for the 

maintenance of CVR 

systems and 

maintenance personnel 

who may be required to 

carry out a functional 

check on the CVR. 

AD/REC/1 - 

accomplished 12mthly  

Advisory CAAP42L-7 is 

more comprehensive 

None 

specifically 

prescribed 

Advisory CAAP42L-7 

This CAAP provides 

guidance for the 

maintenance of CVR 

systems and 

maintenance personnel 

who may be required to 

carry out a functional 

check on the CVR. 

M-7 Aerospace Airplane Flight 

Manual checklist 

item – 

accomplished 

prior to each 

flight 

Aircraft Maintenance 

Manual – accomplished 

on fitment of system 

component 

Aircraft Maintenance 

Manual for alternative 

model CVR – 

accomplished in 

accordance with 

component 

manufacturer 

recommendation 

Airplane Flight 

Manual checklist 

item – 

accomplished 

prior to each 

flight 

Aircraft Maintenance 

Manual – accomplished 

on fitment of system 

component 

L-3 

Communications 

Aviation 

Recorders 

Installation/ 

Operation 

Manual and 

component 

Maintenance 

Manual - 

accomplished 

prior to each 

flight 

Installation/ Operation 

Manual and component 

Maintenance Manual – 

accomplished following 

work on associated 

system or fitment of 

component 

Installation/ Operation 

Manual and component 

Maintenance Manual – 

accomplished during 

annual inspection of 

aircraft 

Installation/ 

Operation 

Manual and 

component 

Maintenance 

Manual - 

accomplished 

prior to each 

flight 

Installation/ Operation 

Manual and component 

Maintenance Manual – 

accomplished following 

work on associated 

system or fitment of 

component 

Aircraft Operator Not included in 

Operator’s 

aircraft checklist 

items  

Procedure not 

ascertained 

AD/REC/1 – 

accomplished annually 

(last done 16 June 

2004) 

M-7 Aerospace 

airplane flight manual 

Section 2 CVR check – 

performed at 170 hr 

intervals (last done 17 

April 2005) 

Not included in 

Operator’s 

aircraft checklist 

items  

Procedure not 

ascertained 

ICAO Annex 6 Pt 1 Att 

D section3  

Aural or visual 

means to check 

system to be 

utilised - 

accomplished 

prior to each 

flight 

None specifically 

published however 

Section 6.3 contains a 

reference to EUROCAE 

standards for CVR 

system which requires 

post installation check 

Annex 6 Pt 1 Att D 

section3 –  

accomplished annually 

Civil Aviation Safety Authority mandated and advisory procedures 

Pre-flight Check 

':9.!6;.<F;/7.E!
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CVR system 

#/;G:;=H/9.<<!P/;.F=/@.!c!#P`D%3`W!6S70/<H.E!8.6=.57.;!W[YY!

3/@/0!#@/4=/:9!84>.=?!#S=H:;/=?!O3#8#Q!4/;G:;=H/9.<<!E/;.F=/@.!#P`D%3`WV!

M4/9=.949F.!:>!3^D!8?<=.5<V!E4=.E!\[`YYV!;.RS/;.<!4!FH.F_!49E!>S9F=/:940!=.<=!:>!

400!3^D!<?<=.5<!/9<=400.E!/9!F:560/49F.!G/=H!3/@/0!#@/4=/:9!);E.;!O3#)Q!64;=!I\V!

<.F=/:9!I\1WY1!

(H.!FH.F_!/<!;.RS/;.E!=:!F:9>/;5!=H.!6;:6.;!;.F:;E/9A!:>!400!;.RS/;.E!3#)!W\X1I\!

4SE/:!/96S=<!>:;!.4FH!@:/F.!FH499.0V!=H.!6;:6.;!>S9F=/:9/9A!:>!=H.!7S0_!.;4<.!/9H/7/=!

0:A/FV!:6.;4=/:9!:>!F;4<H!<.9<:;!<G/=FH.<!49E!54/9=4/9!=H.!S9E.;G4=.;!0:F4=/9A!

E.@/F.V!/>!>/==.E1!

(H.!FH.F_!/<!;.RS/;.E!=:!7.!6.;>:;5.E!4=!/9=.;@40<!9:=!.bF..E/9A!=G.0@.!5:9=H<!:;!

IV\\\!H:S;<!=/5.!/9!<.;@/F.V!GH/FH.@.;!:FFS;<!>/;<=1!

3/@/0!#@/4=/:9!#E@/<:;?!"S70/F4=/:9!O3##"Q!]I*cU!O\Q!3^D!M4/9=.949F.!

6S70/<H.E!)F=:7.;!I\\I1!

(H/<!3##"!6;:@/E.<!AS/E49F.!>:;a!

M4/9=.949F.!:>!3:F_6/=!^:/F.!D.F:;E.;!8?<=.5<!O3^DQ1!

M4/9=.949F.!6.;<:99.0!GH:!54?!7.!;.RS/;.E!=:!F4;;?!:S=!4!>S9F=/:940!FH.F_!

:9!=H.!3^D!GH.;.!=H.!/9<=;SF=/:9<!>:;!F:9=/9S.E!4/;G:;=H/9.<<!O&3#Q!4;.!9:=!

6;:@/E.E! /9! =H.! 4/;F;4>=! 54/9=.949F.! 549S40! :;! 4! 8S660.5.9=40! (?6.!

3.;=/>/F4=.!O8(3QV!:;!466;:@.E!5:E/>/F4=/:91!

M4/9=.949F.!6.;<:99.0!GH:!54?!7.!;.RS/;.E!=:!F4;;?!:S=!4!>S9F=/:940!FH.F_!

:9!=H.!3^D!GH.;.!=H.!/9<=;SF=/:9<!F:9=4/9.E!/9!=H.!54/9=.949F.!549S40!4;.!

/94E.RS4=.!:;!E.>/F/.9=1!ONote: it is not the intent of this advisory material to 

supersede aircraft manufacturer’s maintenance instructions but to 

complement them) 

(H/<! 3##"! E:.<! 9:=! 6;:@/E.! 4E@/F.! :;! <=49E4;E<! >:;! =H.! /9<=4004=/:9! :>! 4!

3^DV! H:G.@.;! =H.! F:9=.9=<! :>! =H/<! 3##"! <H:S0E! 7.! F:9</E.;.E! GH.9!

6;.64;/9A!=H.!&3#!>:;!4!9.G!/9<=4004=/:91!

3/@/0!#@/4=/:9!#E@/<:;?!"S70/F4=/:9<!O3##"<Q!6;:@/E.!AS/E49F.!49E!/9>:;54=/:9!

/9!4!E.</A94=.E!<S7s.F=!4;.4V!:;!<H:G!4!5.=H:E!4FF.6=470.!=:!49!4S=H:;/<.E!6.;<:9!

:;!3#8#!>:;!F:560?/9A!G/=H!4!;.04=.E!3/@/0!#@/4=/:9!D.AS04=/:91!3#8#!4E@/<.!

=H4=!3##"<!<H:S0E!40G4?<!7.!;.4E!/9!F:9sS9F=/:9!G/=H!=H.!;.>.;.9F.E!;.AS04=/:9<1!

M7 Aerospace recommended procedures 

Pre-flight Check 

(H.!McU!#.;:<64F.!fK4/;FH/0E!"/0:=<!K0/AH=!3H.F_0/<=!8#IIUcP131e#/;6049.!K0/AH=!

M49S40!O#KMQ!E:FS5.9=!9S57.;!TP131c3*!D.@/</:9a!M4?!WW`[[!f':;540!

";:F.ES;.<e!64A.!'cX!F:9=4/9<!FH.F_0/<=!4F=/:9<!=:!=.<=!=H.!3^D!<?<=.51!

f,.>:;.!(4b/e!FH.F_0/<=!/=.5!]!<6.F/>/.<!KPD`3^D!O/>!/9<=400.EQN11FH.F_!

(H.!6;:F.ES;.!>:;!=H.!3^D!<?<=.5!FH.F_!/<!F:9=4/9.E!/9!8.F=/:9!I!f8?<=.5!3H.F_!

49E!)6.;4=/:9e!:>!=H.!8#IIUcP131V!#KMV!E:FS5.9=!9S57.;!TP131!;.@/</:9!P.F!

\I`[U!64A.!IcI]1!
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KPD`3^D!

f&>! =H.<.! /=.5<! 4;.! /9<=400.EV! =H.! >:00:G/9A! FH.F_<! <H:S0E! 7.! 4FF:560/<H.E!

6;/:;!=:!.9A/9.!<=4;=ae!

&=.5!]!<6.F/>/.<{!3^D!(.<=!,S==:9NN";.<<!49E!2:0E!J!<.F:9E<!5/9/5S5!

&=.5!J!<6.F/>/.<{!3^D!M.=.;NNNN113H.F_!":/9=.;!/9!$;..9!,49E!

#9!4EE/=/:940!':=.!/<!/9F0SE.Ea!

#EE/=/:940!4<<S;49F.!:>!6;:6.;!3^D!:6.;4=/:9!54?!7.!:7=4/9.E!7?!/9<.;=/9A!4!

H.4E6H:9.!60SA! /9=:! =H.! s4F_!:9! =H.!3^D!F:9=;:0!649.0!49E! 0/<=.9/9A! =:! =H.!

=.<=!=:9.!49E!>:S;!F?F0.!F0/F_<1!dH.9.@.;!4!H.4E<.=!/<!60SAA.E!/9=:!=H.!3^D!

F:9=;:0!649.0V!4!F:56:</=.!604?74F_!:>!400!>:S;!FH499.0<!G/00!7.!H.4;E!/9!=H.!

H.4E<.=!OG/=H!4!o!<.F:9E!E.04?Q1!

CVR system 

(H.!McU!#.;:<64F.!54/9=.949F.!549S40V!"`'!IUcW\\J]cWXX!D.@/</:9a!]XV!K.7!\W!

I\\JV!;.F:55.9E<!54/9=.949F.!:>!3^D!<?<=.5<!>/==.E!=:!=H.!4/;F;4>=1!!

(/5.!0/5/=<!>:;!54/9=.949F.!=:!7.!6.;>:;5.E!4;.!F:9=4/9.E!/9!FH46=.;!JV!<.F=/:9!W\!

O#(#!\JcW\c\\Q!64A.!I\I!f(/5.!*/5/=<!B!M4/9=!";4F=/F.<e1!(H.!549S40!0/<=<!=G:!

5:E.0<!:>!3^D!=H4=!54?!7.!/9<=400.EV!5:E.0!#W\\!/<!549S>4F=S;.E!7?!*cX!

3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!O*cX#DQ!49E!5:E.0!Y[\[\!/<!549S>4F=S;.E!

7?!,iP!&9<=;S5.9=<!49E!#@/:9/F<1!

K/AS;.!,cIY!F:9=4/9<!49!.b=;4F=!>;:5!=H.!54/9=.949F.!549S401!)>!9:=.!/<!=H.!

E/>>.;.9F.!/9!4F=/:9!;.RS/;.E!>:;!.4FH!5:E.0!3^D1!#9!4SE/:!<?<=.5!FH.F_!/<!

<6.F/>/.E!GH.9!4!,iP!&9<=;S5.9=<!3^D!/<!>/==.EV!H:G.@.;!9:=!GH.9!49!*cX#D!

3^D!/<!>/==.E1!

Figure B-28: extract from M-7 Aerospace Maintenance Manual ATA 05-10-

00 page 202 

 

3H46=.;!IXV!<.F=/:9!U\V!F:9=4/9<!54/9=.949F.!/9<=;SF=/:9<!;.A4;E/9A!4SE/:!49E!

@/E.:!5:9/=:;/9A!<?<=.5<1!(H/<!/9F0SE.<!=H.!3^D!<?<=.51!

#(#IXcU\cW\!F:9=4/9<!/9<=;SF=/:9<!;.A4;E/9A!54/9=.949F.!:>!=H.!3^D!<?<=.51!

"4A.!I\WV!64;4A;46H!IV!<6.F/>/.<!4F=/:9<!49E!.RS/65.9=!=:!F4;;?!:S=!54/9=.949F.!

>:;!f4EsS<=5.9=`=.<=!B!4SE/:!49E!@/E.:!5:9/=:;/9Ae1!!
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8S764;4A;46H!#!0/<=<!.RS/65.9=!;.RS/;.E!>:;!=.<=!:>!=H.!,iP!&9<=;S5.9=<!5:E.0!

Y[\[\!3^D!7S=!9:!.RS/@40.9=!/9<=;SF=/:9<!>:;!=H.!*cX!3:55S9/F4=/:9<!

#W\\`#W\\#!3^D1!!

8S764;4A;46H!,!F:9=4/9<!/9<=;SF=/:9<!>:;!4!6:<=!/9<=4004=/:9!FH.F_c:S=!6;:F.ES;.!

=H4=!54?!7.!4660/.E!=:!./=H.;!5:E.0!3^D!<?<=.51!!

8S764;4A;46H!3!F:9=4/9<!/9<=;SF=/:9<!>:;!4SE/:!<?<=.5!@.;/>/F4=/:91!(H.<.!

/9<=;SF=/:9<!466.4;!=:!7.!:90?!470.!=:!7.!F4;;/.E!:S=!>:;!4!,iP!&9<=;S5.9=<!5:E.0!

Y[\[\!3^D!4<!=H.!/9<=4004=/:9!:>!4!;.604?!F4;EV!4<!<6.F/>/.E!/9!<S764;4A;46H!#!/<!

;.RS/;.E1!2:G.@.;V!9:!.RS/@40.9=!/9<=;SF=/:9<!4;.!6;:@/E.E!;.A4;E/9A!=H.!*cX!

3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!5:E.0!#W\\#!3^D1!

&=!<H:S0E!7.!9:=.E!=H4=!=H.!*cX!3:55S9/F4=/:9<!3:56:9.9=!M4/9=.949F.!M49S40!

O3MMQV!64A.![\JV!F:9=4/9<!/9<=;SF=/:9<!:9!H:G!=:!6.;>:;5{!

f"04?74F_! :>! /9>:;54=/:9! ;.F:;E.E! :9! /9E/@/ES40! FH499.0! S</9A! =H.! ;.F:;E!

H.4E!5:9/=:;!7:4;E!OI\Jc%\XW[c\\QeV!

(H/<!/<!>S9F=/:9400?!=H.!<45.!4SE/:!<?<=.5!@.;/>/F4=/:9!FH.F_!4<!E.=4/0.E!>:;!=H.!

,iP!&9<=;S5.9=<!5:E.0!Y[\[\!3^D!/9!=H.!6;.@/:S<!64;4A;46H1!

L-3 Communications Aviation Recorders recommended maintenance 

Pre-flight Check 

#!6;:F.ES;.!/<!F:9=4/9.E!/9!*cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!&9<=4004=/:9!

49E!)6.;4=/:9!&9<=;SF=/:9!M49S40!>:;!=H.!5:E.0!#W\\`#W\\#!F:F_6/=!@:/F.!

;.F:;E.;!S9/=1!

8.F=/:9!]!c!)6.;4=/:9!(.<=<!

8S764;4A;46H!]1W!";.cK0/AH=!KS9F=/:940!3H.F_1!!

(H.! ";.c>0/AH=! KS9F=/:940! 3H.F_! 4<<S;.<! =H.! :6.;4=:;! =H4=! =H.! .RS/65.9=! /<!

<.;@/F.470.1!(H.;.>:;.V!/=!/<!=:!7.!6.;>:;5.E!7.>:;.!.@.;?!>0/AH=!:;!GH.9.@.;!

54/9=.949F.!H4<!7..9!6.;>:;5.E!:9!=H.!4/;F;4>=!:;!;:=:;F;4>=!GH/FH!54?!H4@.!

4>>.F=.E! =H.! 6.;>:;549F.! :>! =H.! 3^D! :;! /=<! 4<<:F/4=.E! #SE/:! 8?<=.5!

/9=.;>4F.V!4FF.<<:;/.<V!:;!F:56:9.9=<1!

CVR system 

(H.!FS;;.9=!*cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!3MM!>:;!=H.!5:E.0!

#W\\`#W\\#!3^D!S9/=V!F:9=;:0!S9/=!49E!5/F;:6H:9.!5:ES0.V!/<!64;=!9S57.;a!

WTJ%\W\Wc\\!D.@XV!E4=.E!M4;!\]1!

(H.!:@.;H4S0!6.;/:E!>:;!=H.!3^D!S9/=!/<!<6.F/>/.E!4<!]V\\\!:6.;4=/9A!H:S;<!O9:9c

>0/AH=!H:S;<QV!O64A.!X\W!:>!=H.!3MMQ1!(H.!9:9c>0/AH=!H:S;<!6;:@/<:!/<!=:!=4_.!/9=:!

4FF:S9=!=H.!E/>>.;.9F.!/9!6;4F=/F.!7.=G..9!0:AA/9A!4/;>;45.!:6.;4=/9A!H:S;<V!GH/0.!

=H.!4/;F;4>=!/<!4/;7:;9.V!49E!F:56:9.9=!:6.;4=/9A!H:S;<1!(H.!3^D!S9/=!S<S400?!

7.A/9<!=:!:6.;4=.!6;/:;!=:!6;.c<=4;=!FH.F_!0/<=<!49E!54?!F:9=/9S.!=:!:6.;4=.!.@.9!

GH.9!=H.!4/;F;4>=!/<!64;_.E1!

"4A.![\J!49E![\T!:>!=H.!3MM!F:9=4/9<!/9<=;SF=/:9<!:9!H:G!=:!6.;>:;5!f"04?74F_!

:>!/9>:;54=/:9!;.F:;E.E!:9!49!/9E/@/ES40!FH499.0!S</9A!=H.!;.F:;E!H.4E!5:9/=:;!

7:4;E!OI\Jc%\XW[c\\Qe1!
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&9<=;SF=/:9!;.A4;E/9A!=H.!/9<=4004=/:9!49E!:6.;4=/:9!:>!=H.!5:E.0!#W\\`#W\\#!3^D!

/<!F:9=4/9.E!/9!4!E:FS5.9=!=/=0.E!&9<=4004=/:9!i!)6.;4=/:9!&9<=;SF=/:9!M49S40V!6`9a!

WTJ%IY\Uc\\!D.@/</:9!\IV!E4=.E!hS0?!\W`\I1!

8.F=/:9!]!)6.;4=/:9!(.<=<V!<6.F/>/.<!=H.!=/5.!49E!6;:F.ES;.<!>:;!FH.F_<!=H4=!@.;/>?!

=H.!F:;;.F=!>S9F=/:9!:>!=H.!3^D!<?<=.51!(H.!>:00:G/9A!4;.!.b=;4F=<!>;:5!=H.!

549S401!

8S764;4A;46H!]1W!";.cK0/AH=!KS9F=/:940!3H.F_1!!

(H.! ";.c>0/AH=! KS9F=/:940! 3H.F_! 4<<S;.<! =H.! :6.;4=:;! =H4=! =H.! .RS/65.9=! /<!

<.;@/F.470.1!(H.;.>:;.V!/=!/<!=:!7.!6.;>:;5.E!7.>:;.!.@.;?!>0/AH=!:;!GH.9.@.;!

54/9=.949F.!H4<!7..9!6.;>:;5.E!:9!=H.!4/;F;4>=!:;!;:=:;F;4>=!GH/FH!54?!H4@.!

4>>.F=.E! =H.! 6.;>:;549F.! :>! =H.! 3:F_6/=! ^:/F.! D.F:;E.;! :;! /=e<! 4<<:F/4=.E!

#SE/:!8?<=.5!/9=.;>4F.V!4FF.<<:;/.<V!:;!F:56:9.9=<1!

8S764;4A;46H!]1I!3:560.=.!#SE/:!8?<=.5!(.<=!

#! F:560.=.! #SE/:! 8?<=.5! &9=.;>4F.! =.<=! 5S<=! 7.! F:560.=.E! ES;/9A! .4FH!

499S40!/9<6.F=/:9!:;!<6.F/>/.E!54/9=.949F.!6.;/:E!:9!=H.!4/;F;4>=!:;!;:=:;F;4>=!

49E! GH.9.@.;! S9<FH.ES0.E! 54/9=.949F.! /<! 6.;>:;5.E! :9! =H.! 4/;F;4>=! :;!

;:=:;F;4>=! GH/FH! 54?! H4@.! 4>>.F=.E! =H.! 6.;>:;549F.! :>! =H.! 3:F_6/=! ^:/F.!

D.F:;E.;! <?<=.51! (:! 4FF:560/<H! =H/<! =.<=V! =H.! "/0:=e<V! 3:c6/0:=e<V! 3:F_6/=!

#;.4!M/F;:6H:9.V!49E!(H/;E!3;.G!5.57.;!:;!"S70/F!#EE;.<<!8?<=.5!/96S=<!

5S<=!7.!/9E/@/ES400?!FH.F_.E!>:;!=H./;!:6.;4=/:940!/9=.A;/=?!G/=H!=H.!3:F_6/=!

^:/F.!D.F:;E.;1!L6:9!<4=/<>4F=:;?!4FH/.@.5.9=!:>!=H/<!=.<=V!49!.9=;?!<H400!7.!

54E.!/9!=H.!54/9=.949F.!;.F:;E<!:>!=H.!4/;F;4>=!:;!;:=:;F;4>=1!

Aircraft Operator operational and maintenance procedures 

Pre-Flight Check 

#/;F;4>=!)6.;4=:;!8#IIU!gS/F_!D.>.;.9F.!249E7::_!^.;</:9!W1\c\W`\X`\W!64A.!W!

49E!IV!F:9=4/9.E!";.c<=4;=V!#>=.;c<=4;=V!";.c=4_.:>>!49E!*/9.cS6!FH.F_0/<=!/=.5<1!#!

FH.F_!:>!=H.!3^D!<?<=.5!G4<!9:=!/9F0SE.E1!

Unserviceable CVRs discovered following the accident. 

K:00:G/9A!4!=.<=!7?!=H.!:6.;4=:;V!4>=.;!=H.!4FF/E.9=V!:>!=H.!3^D!<?<=.5!7?!

4F=/@4=/9A!=H.!(%8(!7S==:9!:9!=H.!3^D!F:9=;:0!S9/=V!=G:!3^D!S9/=<!G.;.!>:S9E!=:!

7.!S9<.;@/F.470.1!#!>S;=H.;!4/;F;4>=!G4<!=.<=.E!7?!4F=/@4=/9A!=H.!(%8(!7S==:9!49E!

64<<.E1!&=!G4<!;.6:;=.E!=H4=!=H.!S9<.;@/F.470.!S9/=<!H4E!7..9!E.=.F=.E!S</9A!=H.!McU!

#.;:<64F.!#/;6049.!K0/AH=!M49S40!O#KMQ!5.=H:E1!

(H.!:6.;4=:;!<S7<.RS.9=0?!/<<S.E!4!')(#3XT!!':a!3WUV!E4=.E!IY`\U`\Ja!(.<=!

";:F.ES;.!>:;!3^D!49E!KPD1!(H.!')(#3!5.9=/:9.E!=H4=!F;.G<!H4E!9:=!7..9!

=.<=/9A!=H.!3^D!49E!KPD!6;/:;!=:!>0/AH=!49E!E/;.F=.E!4/;F;.G<!=:!=.<=!=H.!S9/=<!6;/:;!

=:!.4FH!>0/AH=V!49E!=:!S<.!=H.!#KM!>:;!AS/E49F.1!(H.!')(#3!/9E/F4=.E!=H4=!=H.!

6;.c>0/AH=!FH.F_0/<=!G:S0E!7.!45.9E.E!=:!/9F0SE.!4!>S9F=/:940!=.<=!:>!=H.!3^D!49E!

KPD1!(H.!:6.;4=:;!;.6:;=.E!=H4=!;.@/</:9!=G:!:>!=H.!6;.c>0/AH=!FH.F_0/<=!G4<!/<<S.E!

:9!I\!8.6=.57.;!I\\T!GH/FH!/9F0SE.E!4!=.<=!:>!=H.!3^D!49E!KPD!<?<=.51!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XT!! ':=/F.!=:!4/;F;.G1!
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(H.!#(8,!>:S9E!=H4=!3#8#!4/;G:;=H/9.<<!E/;.F=/@.!#P`D%3`W!G4<!F4;;/.E!:S=!7?!

24G_.;!"4F/>/F!"=?!*=E!34/;9<!:9!=H.!WT!hS9.!I\\]!49E!9:!<?<=.5!E.>.F=<!G.;.!

;.F:;E.E1!#0<:!=H.!3^D!<?<=.5!FH.F_!E.=4/0.E!/9!McU!#.;:<64F.!4/;6049.!>0/AH=!

549S40!H4E!7..9!F4;;/.E!:S=!4=!WU\!H:S;!/9=.;@40<1!(H.!04<=!FH.F_!G4<!54E.!ES;/9A!

=H.!6H4<.!/9<6.F=/:9!:9!WU!#6;/0!I\\JV!4=!=H4=!=/5.!=H.!3^D!<?<=.5!G4<!F.;=/>/.E!4<!

7./9A!<.;@/F.470.1!2:G.@.;!=H.!A;:S9E!FH.F_!54?!9:=!H4@.!;.@.40.E!=H.!S9E.;0?/9A!

6;:70.5!=H4=!G4<!5:;.!6;.@40.9=!ES;/9A!>0/AH=1!

International Civil Aviation Organisation (ICAO) recommended 

procedures 

ICAO International Standards and Recommended Practices Annex 6 Operation of 

Aircraft Part 1 International Commercial Air Transport – Aeroplanes, Attachment 

D. Flight Recorders, eighth edition July 2001 

8.F=/:9!I!3^DV!8.F=/:9!I1W!$.9.;40!D.RS/;.5.9=<V!<S764;4A;46H!I1W1]1!(H.!3^D!

/<!=:!7.!/9<=400.E!<:!=H4=a!

FQ! =H.;.! /<! 49! 4S;40! :;! @/<S40!5.49<! >:;! 6;.c>0/AH=! FH.F_/9A!:>! =H.!3^D! >:;!

6;:6.;!:6.;4=/:9!

8.F=/:9!X!&9<6.F=/:9<!:>!KPD!49E!3^D!<?<=.5<!

X1W!";/:;! =:! =H.! >/;<=! >0/AH=!:>! =H.!E4?V! =H.!7S/0=c/9! =.<=! >.4=S;.<!:9! =H.! >0/AH=!

E.F_! >:;! =H.! 3^DV! KPD! 49E! K0/AH=! P4=4! #FRS/</=/:9! L9/=! OKP#LQV! GH.9!

/9<=400.E!<H:S0E!7.!5:9/=:;.E1!

X1I!#99S40!/9<6.F=/:9<!<H:S0E!7.!F4;;/.E!:S=!4<!>:00:G<a!

4Q!=H.!;.4E:S=!:>!=H.!;.F:;E.E!E4=4!>;:5!=H.!KPD!49E!3^D!<H:S0E!.9<S;.!=H.!

;.F:;E.;!:6.;4=.<!F:;;.F=0?!>:;!=H.!9:5/940!ES;4=/:9!:>!=H.!;.F:;E/9A{!

.Q!49!499S40!.b45/94=/:9!:>!=H.!;.F:;E.E!</A940!:9!=H.!3^D!<H:S0E!7.!F4;;/.E!

:S=!7?!;.c604?!:>!=H.!3^D!;.F:;E/9A1!dH/0.!/9<=400.E!/9!=H.!4/;F;4>=V!=H.!3^D!

<H:S0E!;.F:;E!=.<=!</A940<!>;:5!.4FH!4/;F;4>=!<:S;F.!49E!>;:5!;.0.@49=!.b=.;940!

<:S;F.<!=:!.9<S;.!=H4=!400!;.RS/;.E!</A940<!5..=!/9=.00/A/7/0/=?!<=49E4;E<{!49E!!

>Q! GH.;.! 6;4F=/F470.V! ES;/9A! =H.! 499S40! .b45/94=/:9V! 4! <4560.! :>! /9c>0/AH=!

;.F:;E/9A<!:>!=H.!3^D!<H:S0E!7.!.b45/9.E!>:;!.@/E.9F.!=H4=!=H.!/9=.00/A/7/0/=?!

:>!=H.!</A940!/<!4FF.6=470.1!
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APPENDIX B   ANALYSIS 

86.F/40/<=!.b45/94=/:9!:>!=H.!3^D!S9/=!49E!;.F:;E/9AV!7?!=H.!#(8,!49E!

/9=.;94=/:940!.RS/@40.9=!4A.9F/.<V!>:S9E!=H4=!4!>4S0=V!=H4=!H4E!9:=!7..9!E/<F:@.;.E!:;!

E/4A9:<.E!7?!=H.!>0/AH=!F;.GV!H4E!7..9!6;.<.9=!/9!=H.!3^D!S9/=V!4=!0.4<=!</9F.!=H.!IU!

#6;/0V!49E!H4E!<=:66.E!=H.!S9/=!>;:5!>S9F=/:9/9A!4<!/9=.9E.E1!#<!4!F:9<.RS.9F.V!=H.!

;.F:;E.E!E4=4!F:9=4/9.E!>;4A5.9=<!:>!4SE/:V!:=H.;!9:/<.<!49E!6S0<.E!/9=.;>.;.9F.!

</A940<1!)=H.;!=H49!F:9@.;<4=/:9!;.04=/9A!=:!=H.!4/;G4?<!F0.4;49F.!/<<S.E!:9!=H.!IU!

#6;/0!49E!=H.!]!M4?!I\\JV!=H.!E4=.!:>!=H.!;.F:;E/9A<V!:;!;.0.@49F.!=:!=H.!4FF/E.9=V!

F:S0E!9:=!7.!E.=.;5/9.E1!

Audio recovered from CVR 

(H.!4SE/:!;.F:;E.E!7?!=H.!3^D!S9/=!G4<!>;4A5.9=.E!G/=H!F:9@.;<4=/:9<!H4@/9A!

7..9!:@.;G;/==.9!49E!/9=.;0.4@.E!G/=H!5S0=/60.!F:9@.;<4=/:9<!6;.<.9=!4=!=H.!<45.!

=/5.1!&9!4EE/=/:9V!=H.!;.F:;E/9A!E/E!9:=!>:00:G!4!0:A/F40!<.RS.9F.!:>!<:S9E<!

F:9</<=.9=!G/=H!=H.!04<=!X\!5/9S=.<!:>!=H.!;.F:;E.E!>0/AH=1!2/AH!4560/=SE.V!<H:;=!

ES;4=/:9!/9=.;>.;.9F.V!6S0<.<!:;!f<6/_.<e!G.;.!6;.<.9=!=H;:SAH:S=!=H.!;.F:;E/9A1!

(H.!F:9@.;<4=/:9<!E/E!9:=!>:00:G!4!0:A/F40!<.RS.9F.!:>!:6.;4=/:9!:>!=H.!4/;F;4>=1!

(H.!X\!5/9S=.<!3^D!ES;4=/:9!G:S0E!5.49!=H4=!=H.!F:9@.;<4=/:9!;.04=/9A!=:!=H.!

/<<S.!:>!49!4/;G4?<!F0.4;49F.!4=!34/;9<!<H:S0E!7.!:@.;G;/==.9{!=H.!6;.<.9F.!:>!=H.!

;.F:;E/9A!:>!49!4/;G4?<!F0.4;49F.!/9E/F4=.E!4!>4S0=!H4E!E.@.0:6.E!/9!=H.!3^D!S9/=1!!

(H.!>:S;!FH499.0<!:>!;.F:@.;.E!4SE/:!466.4;!=:!F:;;.<6:9E!G/=H!*cX!FH499.0!

400:F4=/:9!49E!6H?</F40!=;4F_!400:F4=/:9!:9!=46.1!#F=S40!F;.G!6:</=/:9!;.F:;E.E!:9!4!

<6.F/>/F!=;4F_!F:S0E!9:=!7.!E.=.;5/9.E1!!

$"d8!6;:@/E.E!4S;40!40.;=!>S9F=/:9<1!(H.!$"d8!40.;=<!E.=.F=.E!/9!=H.!;.F:;E/9A!

>;:5!^2c(KL!G.;.!F:9=4/9.E!/9!=H.!F;.G!FH499.0<!/9E/F4=/9A!=H.!4S;40!40.;=!G4<!

6;.<.9=.E!=:!=H.!F;.G!H.4E<.=<1!(H.!$"d8!4S;40!40.;=<!G.;.!F:564;.E!G/=H!=H.!

4FF/E.9=!>0/AH=!6;:>/0.!;.F:;E.E!7?!=H.!KPD!49E!/=!G4<!F:9</E.;.E!=H.!40.;=!

4F=/@4=/:9!49E!;.F:;E/9A!G4<!9:=!;.04=.E!=:!=H.!4FF/E.9=!>0/AH=1!(H.!4F=/@4=/:9!:>!=H.!

6/=FH!=;/5!4S;40!40.;=!G4<!40<:!;.F:;E.E1!

(H.!;.F:;E/9A!:>!=H.!4S;40!40.;=<!/9E/F4=.E!=H4=!=H.!40.;=<!G.;.!>S9F=/:9/9A!GH.9!=H.!

;.F:;E/9A!G4<!54E.1!2:G.@.;V!/=!F:S0E!9:=!7.!E.=.;5/9.E!GH.9!=H4=!:FFS;;.E1!

&9!=H.!;.F:@.;.E!64<<4A.<!:>!F:9@.;<4=/:9V!=H.;.!G4<!4!;.F:;E!:>!=H.!F;.G!

6.;>:;5/9A!FH.F_0/<=!/=.5<V!F:55S9/F4=/9A!G/=H!#(3!7?!6;:@/E/9A!6:</=/:9!;.6:;=<!

:9!^2K!49E!2K!;4E/:!.RS/65.9=V!;.RS.<=/9A!4/;G4?<!F0.4;49F.<!GH.9!:9!=H.!

A;:S9EV!F:55S9/F4=/9A!G/=H!:=H.;!4/;F;4>=V!49E!54_/9A!549E4=:;?!7;:4EF4<=!Z:9.!

=;49<5/<</:9<1!(H.!F:9=.9=!:>!=H.!;.F:@.;.E!F:9@.;<4=/:9<!E/E!9:=!/9E/F4=.!=H4=!=H.!

F;.G<!H4E!49?!F:9F.;9<!G/=H!=H.!4/;F;4>=!.RS/65.9=1!

D.F:;E<!:7=4/9.E!>;:5!#/;<.;@/F.<!#S<=;40/4!/9E/F4=.E!=H4=!:9!=H.!IU!#6;/0!I\\JV!

=H.!F;.G!:>!^2c(KL!:7=4/9.E!49!4/;G4?<!F0.4;49F.!=:!:6.;4=.!>;:5!34/;9<!=:!

*:F_H4;=!D/@.;V!=H.!88D!F:E.!:>!]XJW!G4<!400:F4=.E!7?!#(31!(H.!#/;<.;@/F.<!

;.F:;E<!40<:!/9E/F4=.!:9!=H.!X!M4?!I\\JV!=H.!F;.G!:>!^2c(KL!:7=4/9.E!49!4/;G4?<!

F0.4;49F.!=:!:6.;4=.!>;:5!34/;9<!=:!,454A4!49E!=H.!88D!F:E.!:>!]\UJ!G4<!

400:F4=.E!7?!#(31!(H.!4/;G4?<!F0.4;49F.!49E!88D!F:E.!F:;;.04=.<!G/=H!7:=H!

4/;G4?<!F0.4;49F.!F:9@.;<4=/:9<!;.F:@.;.E!>;:5!=H.!3^D1!
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':!4SE/:!;.F:@.;.E!>;:5!=H.!3^D!;.F:;E/9A!F:S0E!7.!F:9>/;5.E!4<!H4@/9A!7..9!

;.F:;E.E!ES;/9A!=H.!4FF/E.9=!>0/AH=1!

Possible CVR failure mode 

(H.!3^D!;.F:;E/9A!.bH/7/=.E!4!9S57.;!:>!9:9c<=49E4;E!FH4;4F=.;/<=/F<1!*/<=.E!

7.0:G!4;.!=H:<.!FH4;4F=.;/<=/F<!49E!4!6:<</70.!.b60494=/:91!(:!4<</<=!G/=H!=H.!

S9E.;<=49E/9A!:>!=H.!/9=.;F:99.F=/:9!:>!=H.!54s:;!F:56:9.9=<V!4!</560/>/.E!70:F_!

E/4A;45!:>!=H.!5:E.0!#W\\#!3^D!S9/=!/<!<H:G9!/9!K/AS;.!,cI[1!

| (H.!>;4A5.9=.E!4SE/:!/9E/F4=.<!;.F:;E!5:E.!7./9A!=S;9.E!:9!49E!:>>V!6:<</70?!

4<!4!;.<S0=!:>!49!/9=.;;S6=.E!6:G.;!<S660?!=:!=H.!;.F:;E!4560/>/.;<1!

| (H.;.!4;.!64<<4A.<!GH.;.!=H.;.!/<!9:!;.F:;E.E!</A940!:9!F;.G!FH499.0<V!7S=!

=H.;.!/<!</A940!6;.<.9=!:9!=H.!3#M!FH499.01!(H/<!/9E/F4=.<!=H4=!6:G.;!G4<!

4@4/0470.!=:!4=!0.4<=!=H.!3#M!;.F:;E!4560/>/.;1!(H.;.!4;.!>:S;!;.F:;E!4560/>/.;<1!

| (H.!;49E:5!<6/_.<!/9!4560/=SE.!49E!>;.RS.9F?!H4E!4!F:9</<=.9=0?!H/AH!=;49</.9=!

;.<6:9<.!=H4=!G4<!5:;.!6;.E:5/949=!GH.9!=H.!4/;F;4>=!G4<!5:@/9A1!(H/<!

/9E/F4=.<!=H.!6:<</7/0/=?!:>!49!/9=.;5/==.9=!.0.F=;/F40!F:99.F=/:91!

| (H.!<6/_.<!6;.<.9=!4F;:<<!=H.!>S00!G/E=H!:>!=H.!=46.!O<..9!G/=H!M4A94<..QV!

/9E/F4=.<!=H4=!=H.!</A940!G4<!/56;.<<.E!:9!=H.!=46.!>;:5!=H.!.;4<.!H.4E!6:0.!

6/.F.1!(H.!6;.<.9F.!:>!<6/_.<!:9!/9E/@/ES40!=;4F_<V!/9E/F4=.!=H4=!=H.!</A940!G4<!

/56;.<<.E!:9!=H.!=46.!>;:5!=H.!;.F:;E!H.4E!6:0.!6/.F.<1!,:=H!</A940<!4;.!6;.<.9=!

4=!E/>>.;.9=!=/5.<1!(H/<!/9E/F4=.<!4!6:<</70.!>4/0S;.!:>!=H.!:S=6S=!:>!=H.!,/4<!

)<F/004=:;1XU!

| (H.!:@.;G;/==.9!49E!/9=.;0.4@.E!4SE/:!/9E/F4=.<!5S0=/60.!64<<.<!./=H.;!G/=H!

/9=.;5/==.9=!:;!9:!.;4<S;.1!(H.!;.F:;E!4560/>/.;<!49E!=46.!=;49<6:;=!5:=:;!E;/@.!

9..E!=:!7.!:6.;4=/9A!O41F1!.0.F=;/F40!6:G.;!9..E.EQ!49E!=H.!,/4<!)<F/004=:;!9:=!

G:;_/9A!6;:6.;0?V!>:;!=H/<!=:!:FFS;1!

| (H.!.;4<.!>S9F=/:9!G4<!6;:@/E.E!7?!=H.!,/4<!)<F/004=:;!</A940!49E!4660/.E!=:!=H.!

.;4<.!H.4E1!(H.!<.F=/:9!:>!.;4<.E!=46.!>;:5!=H.!3^D!/9E/F4=.<!=H.!,/4<!

)<F/004=:;!G4<!>S9F=/:9/9A!49E!.9.;A/</9A!=H.!.;4<.!H.4E!GH.9!=H.!3^D!

<=:66.E1!(H.!,/4<!)<F/004=:;!</A940!/<!F:55:9!=:!7:=H!=H.!;.F:;E!64=H!49E!=H.!

.;4<.!64=H1!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XU!! (H.!,/4<!)<F/004=:;!F4;E!6;:@/E.<!=H.!.0.F=;/F40!</A940!=:!=H.!;.F:;E!4560/>/.;!49E!=:!=H.!.;4<.!H.4E!

@/4!E/<F;.=.!F:99.F=/:9<1!
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Figure B-29: Simplified block diagram of the power supply and input signal 

electrical paths 
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Detection of the fault by recommended maintenance 
actions 

Pre-Flight Functional Check 

3/@/0!4@/4=/:9!;.AS04=/:9!WXY!<=4=.<V!/9!64;=V!=H4=!=H.!6/0:=!/<!=:!F:560?!G/=H!

/9<=;SF=/:9<!:;!6;:F.ES;.<!<.=!:S=!/9!=H.!4/;F;4>=!>0/AH=!549S401!

(H.!MU!>0/AH=!549S40!49E!*cX!/9<=4004=/:9!49E!:6.;4=/:9!549S40!;.0/.<!:9!=H.!

E.>0.F=/:9!:>!4!5.=.;!5:@.5.9=!4F;:<<!4!<F40.!=:!/9E/F4=.!4!fA:e!:;!f9:cA:e!

F:9E/=/:91!!

(H.!McU!>0/AH=!549S40!/9<=;SF=<!=H.!F;.G!=:!:7<.;@.!=H.!6:/9=.;!/9!=H.!A;..9!749E1!

2:G.@.;V!=H.!*cX!/9<=4004=/:9!49E!:6.;4=/:9!549S40!E.<F;/7.<!=H.!6:/9=.;!;/</9A!/9=:!

=H.!A;..9!749E!4<!A/@/9A!5:;.!:>!49!:<F/004=/9A!4F=/:9!GH/0.!<G/=FH/9A!7.=G..9!

FH499.0<1!!

(H.!6;.<.9F.!:>!=H.!/9=.;>.;.9F.!</A940!G:S0E!9:=!7.!;.4E/0?!4664;.9=!=:!=H.!F;.G!4<!

=H.!/9=.;>.;.9F.!</A940!<6/_.!G:S0E!7.!54<_.E!7?!=H.!:<F/004=/9A!4F=/:9!:>!=H.!

6:/9=.;!ES;/9A!=H.!=.<=!<.RS.9F.1!#0=H:SAH!/=!/<!/9F0SE.E!4<!4!9:=.!/9!=H.!McU!>0/AH=!

549S40V!F;.G!4;.!9:=!;.RS/;.E!=:!0/<=.9!=:!=H.!4SE/:!@/4!=H.!F:9=;:0!649.0!5:9/=:;!

s4F_1!(HS<V!49!:66:;=S9/=?!=:!E.=.F=!=H.!6;.<.9F.!:>!=H.!/9=.;>.;.9F.!<6/_.<!49E!

>;4A5.9=.E!4SE/:!54?!9:=!H4@.!7..9!S=/0/<.E1!#0<:!0/5/=/9A!E.=.F=/:9!G4<!=H.!

FH4;4F=.;/<=/F!:>!=H.!<6/_.<!9:=!7./9A!4<!6;.@40.9=!GH.9!=H.!4/;F;4>=!G4<!64;_.E1!

L-3 Complete Audio System Test 

(H.!=.<=!/<!6.;>:;5.E!7?!0/<=.9/9A!=:!4SE/:!>;:5!.4FH!:>!=H.!F:F_6/=!5/F;:6H:9.<!4=!

=H.!F:9=;:0!S9/=!H.4E<.=!s4F_V!40<:!4!;.F:55.9E.E!6;:F.ES;.!7?!McU!#.;:<64F.1!

(H.!;.F:;E/9A!>;:5!^2c(KL!H4E!64<<4A.<!<.@.;40!<.F:9E<!0:9A!GH.;.!=H.!4SE/:!

G4<!;.F:;E.E!/9!4!9:;540!5499.;1!

(H/<!=.<=!G:S0E!7.!5:;.!0/_.0?!=:!E.=.F=!=H.!>4S0=!/9!=H.!3^D!>/==.E!=:!^2c(KL!=H49!

=H.!6;.c>0/AH=!=.<=!E.=4/0.E!/9!=H.!MU!>0/AH=!549S401!2:G.@.;V!=H.!;49E:5!<:S9E!

A.9.;4=.E!7?!=H.!6;.<.9F.!:>!=H.!<6/_.!54?!7.!/9=.;6;.=.E!4<!/9ESF.E!;49E:5!

<?<=.5!9:/<.!49E!E/<;.A4;E.E!7?!=H.!6.;<:9!5:9/=:;/9A!=H.!4SE/:1!(H.!/9=.;5/==.9=!

94=S;.!:>!=H.!>4S0=V!F:S60.E!G/=H!=H.!<H:;=!ES;4=/:9!:>!<6:_.9!@:/F.V!54?!466.4;!=:!

6;:@/E.!4!<4=/<>4F=:;?!=.<=!<.RS.9F.!49E!F:9>/;5!=H.!S9/=!4<!7./9A!<.;@/F.470.V!GH.9!

/9!>4F=!/=!/<9e=1!

M-7 Audio system verification 

(H/<!=.<=!/<!RS/=.!F:56;.H.9</@.!49E!;.RS/;.<!=H.!;.F:;E/9A!:>!4SE/:!>;:5!.4FH!

F:F_6/=!5/F;:6H:9.1!(H.!;.F:55.9E.E!ES;4=/:9!:>!=G:!5/9S=.<!;.F:;E/9A!:9!.4FH!

=;4F_!/<!:>!4E.RS4=.!0.9A=H!=:!400:G!49!:7s.F=/@.!4<<.<<5.9=!:>!=H.!;.F:;E.;e<!

>S9F=/:940!<=4=S<1!

(H/<!=.<=!G:S0E!E.=.F=!4!>4S0=!:>!=H.!=?6.!6;.<.9=!/9!=H.!3^D!>;:5!^2c(KL1!(H.!

;.F:;E/9A!ES;4=/:9!G:S0E!F46=S;.!549?!/9<=49F.<!:>!=H.!/9=.;>.;.9F.!</A940!<H:G/9A!

=H4=!/=!G4<!4!;.6.=/=/@.!.@.9=!49E!<H:S0E!9:=!7.!/A9:;.E1!(H.!;.F:;E/9A!ES;4=/:9!

<6.F/>/.E!G:S0E!40<:!H4@.!7..9!4E.RS4=.!=:!E.=.F=!=H.!>;4A5.9=.E!<6..FH1!
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Operator pre-flight check 

(H.!4/;F;4>=!6;.c>0/AH=!FH.F_0/<=!E/E!9:=!/9F0SE.!4!>S9F=/:940!=.<=!:>!=H.!3^D!:;!

KPD1!(H.!')(#3!/<<S.E!4>=.;!=H.!4FF/E.9=V!E/;.F=.E!F;.G<!=:!=.<=!=H.!3^D!49E!

KPD!6;/:;!=:!4!>0/AH=1!&=!/<!6;:7470.!=H4=!=H.!F;.G!:>!^2c(KL!E/E!9:=!=.<=!=H.!3^D!

6;/:;!=:!=H.!>0/AH=V!4<!/=!G4<!9:=!/9F0SE.E!/9!=H.!FH.F_0/<=1!

Tape medium CVR unit obsolescence 

(H.!*cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!O*cX#DQ!5:E.0!#W\\`#W\\#!3^DV!

G4<!/9=;:ESF.E!=:!>/.0E!<.;@/F.!/9!W[TT1!&9!W[[[V!*cX#D!4E@/<.E!400!_9:G9!S<.;<!:>!

=H.!/56.9E/9A!:7<:0.<F.9F.!:>!=H.!;..0!=46.!49E!:=H.;!:@.;H4S0!49E!;.604F.5.9=!

64;=<1!(H/<!G4<!4A4/9!;./=.;4=.E!7?!*cX#D!/9!I\\]!4=!=H.!#.;:94S=/F40!D4E/:!

&9F:;6:;4=.E!O#D&'3Q!#@/:9/F<!M4/9=.949F.!3:9>.;.9F.1!

&9!8.;@/F.!*.==.;!':1!IUJ]V!E4=.E!WI!M4;FH!W[[YV!L9/@.;<40!#@/:9/F<!8?<=.5<!

3:;6:;4=/:9!4E@/<.E!=H4=!=H./;!5:E.0!3^DcY\!3^D!S9/=!F49!9:!0:9A.;!7.!;.64/;.E!

:;!:@.;H4S0.E!ES.!=:!64;=<!GH/FH!4;.!S9/RS.!49E!9:!0:9A.;!6;:FS;470.1!

,:=H!=H.!*cX#D!5:E.0!#W\\`#W\\#!49E!=H.!L9/@.;<40!3^DcY\!3^D!S9/=!/<!

549S>4F=S;.E!=:!K.E.;40!#@/4=/:9!#E5/9/<=;4=/:9!OK##Q!(.FH9/F40!8=49E4;E!);E.;!

O(8)Q!3Y]!>:;!3^D1!(H.!(8)!<6.F/>/.<!F:0:S;V!>:;5!>4F=:;V!A.9.;/F!>S9F=/:940/=?!

49E!F;4<HG:;=H/9.<<1!(H/<!(8)!G4<!F49F.00.E!7?!=H.!K##!/9!M4?!W[[T1!

&9!W[YYV!4!G:;_/9A!A;:S6!F:56;/</9A!:>!;.AS04=:;?!49E!F.;=/>?/9A!4S=H:;/=/.<V!

4/;F;4>=!549S>4F=S;.;<V!4/;F;4>=!:6.;4=:;<!49E!4FF/E.9=!/9@.<=/A4=/:9!<6.F/40/<=<V!

F:9@.9.E!S9E.;!=H.!4S<6/F.<!:>!=H.!%S;:6.49!);A49/<4=/:9!>:;!3/@/0!#@/4=/:9!

%RS/65.9=!O%LD)3#%Q1!%LD)3#%!E.@.0:6.E!4!E:FS5.9=V!%PcJTV!<6.F/>?/9A!

=H.!M/9/5S5!)6.;4=/:940!".;>:;549F.!86.F/>/F4=/:9!OM"8Q!>:;!3^D!8?<=.51!

&9!6;.64;/9A!%PcJTV!=H.!G:;_/9A!A;:S6!;.F:A9/<.E!=H4=!FS;;.9=!<=49E4;E<!

OE.@.0:6.E!/9!W[TXQ!E/E!9:=!4E.RS4=.0?!4EE;.<<!/<<S.<!=H4=!H4E!.@:0@.E!</9F.!=H.91!

&<<S.<!/9F0SE.E!=H.!E.</A9!49E!/9F;.4<.E!;.F:;E/9A!ES;4=/:9!=:!400:G!=H.!

/9@.<=/A4=/:9!:>!/9F/E.9=<!49E!=H.!9..E!>:;!49!4FFS;4=.!;.F:;E/9A!=/5.c74<.!

O=:0.;49F.<!:>!q!Uz!G.;.!400:G.EQ1!#E@49F.<!/9!;.F:;E/9A!=.FH9:0:A?!7?!S=/0/</9A!

<:0/E!<=4=.!E.@/F.<!G.;.!40<:!F:9</E.;.E1!D.RS/;.5.9=<!>:;!/9F;.4<.E!

F;4<HG:;=H/9.<<!G/=H!F:560.5.9=4;?!<6.F/>/F!=.<=/9A!F;/=.;/4V!G.;.!E.@.0:6.E!=:!

.9<S;.!549S>4F=S;.;<!:>!>0/AH=!;.F:;E.;<!F:S0E!6;:@/E.!4!F:9</<=.9=!0.@.0!:>!

f<S;@/@47/0/=?e1!(H.!F;/=.;/4!G4<!E.@.0:6.E!/9!;.<6:9<.!=:!=H.!/947/0/=?!:>!=46.c74<.E!

;.F:;E.;<!=:!<S;@/@.!4!>/;.!49E!/564F=!;.A/5.!E.5:9<=;4=.E!/9!<.@.;40!04;A.!

64<<.9A.;!4/;F;4>=!4FF/E.9=<1!

#!;.@/.G!:>!%PcJT!;.<S0=.E!/9!%PcJT#!GH/FHV!</A9/>/F49=0?V!/9=;:ESF.E!

;.F:55.9E.E!54/9=.949F.!6;4F=/F.<!=:!.9<S;.!=H.!F:9=/9S.E!<.;@/F.47/0/=?!:>!=H.!

/9<=400.E!3^D!<?<=.51!%PcJT#!40<:!/9=;:ESF.E!<.@.;40!9.G!<6.F/>/F4=/:9<!

/9F0SE/9A!;.RS/;.5.9=<!49E!AS/E49F.!<6.F/>/F!=:!=H.!S<.!:>!<:0/Ec<=4=.!<=:;4A.!

5.E/4V!;.F:;E/9A!ES;4=/:9!/9!4FF:;E49F.!G/=H!&3#)!8=49E4;E<!49E!D.F:55.9E.E!

";4F=/F.<!49E!40/A9/9A!F;4<H!<S;@/@40!F;/=.;/4!G/=H!%PcJJXY1!

(H.!;.@/<.E!E:FS5.9=V!%PcJT#V!G4<!6S70/<H.E!/9!P.F.57.;!W[[XV!49E!G4<!

<S7<.RS.9=0?!0.A/<04=.E!/9!#SAS<=!W[[T!7?!=H.!K##!4<!(8)c3WIX41!#00!FS;;.9=0?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XY!! %PcJJ!;.>.;<!=:!=H.!>0/AH=!E4=4!;.F:;E.;!<?<=.5!
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549S>4F=S;.E!3^D!S9/=<!F:9>:;5!=:!(8)c3WIX4!:;!/=<!h:/9=!#/;G:;=H/9.<<!

#S=H:;/=?!Oh##Q!.RS/@40.9=1!

&9!M4;FH!I\\XV!%LD)3#%!6S70/<H.E!=H.!M/9/5S5!)6.;4=/:940!".;>:;549F.!

8=49E4;E<!OM"8Q!>:;!3;4<H!";:=.F=.E!#/;7:;9.!D.F:;E/9A!8?<=.5<V!_9:G9!4<!

E:FS5.9=!%PcWWI1!%PcWWI!<S6.;<.E.<!%PcJJ!49E!%PJT#!49E!F:9=4/9<!=H.!

F:560.=.!F:9=.9=<!:>!=H.!=G:!6;.@/:S<!E:FS5.9=<1!%PcWWI!40<:!F04;/>/.<!49E!

H4;5:9/<.<!<:5.!:>!=H.!F:55:9!;.RS/;.5.9=<!:>!7:=H!3^D!49E!KPD!<?<=.5<!4<!

G.00!4<!6;:@/E/9A!4EE/=/:940!AS/E49F.!>:;!:9c7:4;E!4/;F;4>=!=.<=/9A!:>!>0/AH=!;.F:;E.;!

<?<=.5<!49E!6;:H/7/=/9A!54A9.=/F!=46.V!G/;.!49E!6H:=:A;46H/F!5.=H:E<!:>!

;.F:;E/9A1!%PcWWI!40<:!/9=;:ESF.<!9.G!<=49E4;E<!4EE;.<</9A!=H.!FS;;.9=!49E!>S=S;.!

;.RS/;.5.9=<!>:;!;.F:;E/9A!3:55S9/F4=/:9V!'4@/A4=/:9!49E!8S;@./0049F.`#/;!

(;4>>/F!M494A.5.9=!O3'8`#(MQ!E4=4!0/9_!5.<<4A/9AV!/54A.!;.F:;E/9AV!

4S=:54=/F400?!E.60:?470.!;.F:;E.;<V!F:57/9.E!;.F:;E.;<!49E!/9E.6.9E.9=!6:G.;!

<S660/.<1!

)9!W!hS9.!I\\TV!=H.!K##!54E.!.>>.F=/@.!(8)c3WIX7V!GH/FH!;.RS/;.<!400!9.G!

5:E.0<!:>!3^D!=:!5..=!=H.!M"8!:>!%LD)3#%!E:FS5.9=!%PcWWI1!(H.!:;E.;!H4<!

9:!4>>.F=!:9!.b/<=/9A!;.F:;E.;<1!

#=!=H.!=/5.!:>!=H.!/9@.<=/A4=/:9V!3#8#!H4E!9:=!/560.5.9=.E!(8)c3WIX7!>:;!

#S<=;40/49!:6.;4=:;<1!!
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APPENDIX B   FINDINGS 

Contributing factors 

| &=!/<!F:9</E.;.E!0/_.0?!=H4=!=H.!3^D!S9/=!E.@.0:6.E!4!>4S0=!=H4=!54?!H4@.!7..9!

6;.<.9=!/9!./=H.;!=H.!,/4<!)<F/004=:;!:;!=H.!/9=.;940!E1F1!6:G.;!<S660?!>:;!<:5.!

=/5.!6;/:;!=:!=H.!4FF/E.9=1!#!F:9@.;<4=/:9!;.A4;E/9A!49!4/;G4?<!F0.4;49F.V!

;.F:;E.E!:9!=H.!IU!#6;/0!I\\JV!/9E/F4=.E!=H.!>4S0=!H4E!7..9!6;.<.9=V!4=!0.4<=V!

</9F.!=H4=!=/5.1!

| (H.!>4S0=!/9!=H.!3^D!H4E!<=:66.E!=H.!S9/=!>;:5!>S9F=/:9/9A!4<!/9=.9E.EV!7S=!H4E!

9:=!7..9!E/<F:@.;.E!:;!E/4A9:<.E!7?!=H.!>0/AH=!F;.G!:;!54/9=.949F.!6.;<:99.01!

Other Safety factors 

| (H.!:6.;4=:;!6.;>:;5.E!4!6;.c>0/AH=!>S9F=/:940!FH.F_!:9!=H;..!:=H.;!4/;F;4>=!/9!

=H.!>0..=!=H4=!G.;.!>/==.E!G/=H!3^D!S9/=<1!(H.!=.<=!E.=.F=.E!=G:!S9<.;@/F.470.!

3^D!S9/=<1!

Other key findings 

| (H.!6;.<.9F.!:>!6;.@/:S<!>0/AH=<!49E!=H.!>;4A5.9=.E!94=S;.!:>!=H.!;.F:;E.E!

4SE/:!/9E/F4=.E!4!>4S0=!/9!=H.!3^D!S9/=1!

| PS.!=:!=H.!.b=.9=!:>!>/;.!49E!H.4=!E454A.V!=H.!.b45/94=/:9!:>!=H.!6;/9=.E!F/;FS/=!

4<<.570/.<!F:S0E!9:=!6;:@/E.!6H?</F40!.@/E.9F.!;.04=/9A!=:!=H.!>4/0S;.!:>!=H.!

3^D!S9/=1!

| #SE/:!6;.<.9=!:9!=H.!3^D!;.F:;E/9A!/9E/F4=.E!>0/AH=!F;.G!6.;>:;5/9A!

466;:6;/4=.!F:55S9/F4=/:9<V!/9=;4!F:F_6/=!49E!G/=H!4/;!=;4>>/F!F:9=;:0!49E!:=H.;!

4/;F;4>=!;.04=/9A!=:!=H.!:6.;4=/:9!:>!^2c(KL1!

| #SE/:!6;.<.9=!:9!=H.!3^D!;.F:;E/9A!/9E/F4=.E!:6.;4=/:9!:>!=H.!$"d8!>/==.E!=:!

^2c(KL!=H;:SAH!=H.!;.F:;E/9A!:>!<.@.;40!$"d8!A.9.;4=.E!4S;40!40.;=<1!)=H.;!

4S;40!40.;=<!G.;.!40<:!;.F:;E.E1!

| ':!4SE/:!;.F:@.;.E!>;:5!=H.!3^D!;.F:;E/9A!F:S0E!7.!F:9>/;5.E!4<!H4@/9A!7..9!

;.F:;E.E!ES;/9A!=H.!4FF/E.9=!>0/AH=1!
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APPENDIX B   SAFETY ACTION 

ATSB safety action 

K:00:G/9A!=H.!4FF/E.9=V!=H.!#(8,!/<<S.E!;.F:55.9E4=/:9!DI\\T\\\J!:9!W\!

K.7;S4;?!I\\TV!GH/FH!<=4=.E!=H.!>:00:G/9Aa!

(H.!#(8,!;.F:55.9E<! =H4=! =H.!3/@/0!#@/4=/:9!84>.=?!#S=H:;/=?!;.@/.G!=H.!

54/9=.949F.!;.RS/;.5.9=<!>:;!F:F_6/=!@:/F.!;.F:;E/9A!<?<=.5<!49E!>0/AH=!E4=4!

;.F:;E/9A!<?<=.5<!4A4/9<=!/9=.;94=/:940!<=49E4;E<!<SFH!4<!%LD)3#%!%PcWWI!

49E!&3#)!#99.b!T!G/=H!=H.!4/5!:>!/56;:@/9A!=H./;!;.0/47/0/=?!49E!/9F;.4</9A!

=H.!4@4/047/0/=?!:>!E4=4!=:!/9@.<=/A4=:;<1!

)9!II!M4?!I\\T!3#8#!;.<6:9E.E!49E!<=4=.E!=H.!>:00:G/9Aa!

(H.!54/9=.949F.!49E!=.<=/9A!;.RS/;.5.9=<!>:;!>0/AH=!E4=4!;.F:;E.;<!OKPDQ!49E!

F:F_6/=! @:/F.! ;.F:;E.;<! O3^DQ! 4;.! 9:=! .b60/F/=0?! E.>/9.E! /9! #S<=;40/49!

;.AS04=/:9<1! &3#)! #99.b! T! ;.RS/;.5.9=<! 4;.! 4FF.6=.E! 4<! =H.! 5/9/5S5!

;.RS/;.5.9=! =:! 7.! 5.=! 7?! :6.;4=:;<! GH.9! <S75/==/9A! 8FH.ES0.<! :>!

M4/9=.949F.! >:;! 3#8#! 466;:@401! &3#)! #99.b! TV! "4;=! WV! #==4FH5.9=! PV!

K0/AH=! D.F:;E.;<V! 6;:@/E.<! AS/E49F.! >:;! 6;.c>0/AH=! FH.F_/9AV! /9<6.F=/:9! 49E!

F40/7;4=/:9!:>!>0/AH=!E4=4!;.F:;E/9A!49E!F:F_6/=!@:/F.!;.F:;E/9A!<?<=.5<1!

3#8#!AS/E49F.! /9! ;.04=/:9! =:! >0/AH=!E4=4! ;.F:;E.;!54/9=.949F.! /<! <.=!:S=! /9!

3##"!]I*c]O\QV! 49E! /9F0SE.<! ;.>.;.9F.! =:! &3#)!#99.b!T! 49E!%LD)3#%!

%PcWWI1!

&9! 0/AH=! :>! =H/<! ;.F:55.9E4=/:9V! 3#8#! G/00! ;.@/.G! =H.! 54/9=.949F.!

;.RS/;.5.9=<!>:;!>0/AH=!E4=4!;.F:;E.;<!49E!F:F_6/=!@:/F.!;.F:;E.;<!4A4/9<=!=H.!

;.0.@49=! /9=.;94=/:940! <=49E4;E<V! 49E! G/00! F:9</E.;! /9! 64;=/FS04;! GH.=H.;!

5/9/5S5!;.RS/;.5.9=<!>:;!<SFH!54/9=.949F.!<H:S0E!7.!6;.<F;/7.E1!

&9!=H.!/9=.;/5V!3#8#!G/00!;.@/.G!=H.!.b/<=/9A!AS/E49F.!54=.;/40!G/=H!4!@/.G!

=:!6;:@/E/9A!5:;.!<6.F/>/F!54/9=.949F.!/9=.;@40!AS/E.0/9.<1!

3#8#!G/00!7.!6;:@/E/9A!4EE/=/:940!=;4/9/9A!/9!=H.!54/9=.949F.!:>!KPD`3^D!

<?<=.5<! >:;! 4/;G:;=H/9.<<! 6.;<:99.01! (H/<! G/00! .9H49F.! =H./;! _9:G0.EA.! /9!

=H.<.! <?<=.5<! 49E! G/00! 4<</<=! =H.5! GH.9! .@40S4=/9A! 4/;F;4>=! <?<=.5<! :>!

54/9=.949F.1!

#=!=H.!=/5.!:>!=H.!;.6:;=V!=H.!;.F:55.9E4=/:9!G4<!:9!M:9/=:;!<=4=S<1!

Operator safety action 

K:00:G/9A!=H.!4FF/E.9=!=H.!:6.;4=:;!/<<S.E!4!':=/F.!=:!#/;F;.G!O')(#3Q!=H4=!

E/;.F=.E!4/;F;.G<!=:!=.<=!=H.!3^D!49E!KPD!S9/=<!6;/:;!=:!.4FH!>0/AH=V!49E!=:!S<.!=H.!

#KM!>:;!AS/E49F.1!(H.!:6.;4=:;!<S7<.RS.9=0?!/<<S.E!;.@/</:9!=G:!:>!=H.!6;.c>0/AH=!

FH.F_0/<=!:9!I\!8.6=.57.;!I\\T!=H4=!/9F0SE.E!4!=.<=!:>!=H.!3^D!49E!KPD1!

!
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APPENDIX B   ABBREVIATIONS 

##&,! ! ! #/;!#FF/E.9=!&9@.<=/A4=/:9!,;49FH!L-!

#P! ! ! #/;G:;=H/9.<<!P/;.F=/@.!

#KM! ! ! #/;6049.!K0/AH=!M49S40!

#(#! ! ! #/;0/9.!(;49<6:;=!#<<:F/4=/:9!

#(3! ! ! #/;!(;4>>/F!3:9=;:0!

#(8,! ! ! #S<=;40/49!(;49<6:;=!84>.=?!,S;.4S!

41F1! ! ! 40=.;94=/9A!FS;;.9=!

3#M! ! ! 3:F_6/=!#;.4!M/F;:6H:9.!

3##"! ! ! 3/@/0!#@/4=/:9!#E@/<:;?!"S70/F4=/:9!

3#)! ! ! 3/@/0!#@/4=/:9!);E.;!

3PD)M!! ! 3:564F=!P/<F!D.4E!)90?!M.5:;?!

3MM! ! ! 3:56:9.9=!M4/9=.949F.!M49S40!

3^D! ! ! 3:F_6/=!^:/F.!D.F:;E.;!

E1F1! ! ! E/;.F=!FS;;.9=!

%LD)3#%! ! %S;:6.49!);A49/<4=/:9!>:;!3/@/0!#@/4=/:9!%RS/65.9=!

K##! ! ! K.E.;40!#@/4=/:9!#E5/9/<=;4=/:9!L8#!

K181! ! ! KS<.04A.!8=4=/:9!

$'88! ! ! $0:740!'4@/A4=/:9!84=.00/=.!8?<=.5!

$"d8! ! ! $;:S9E!";:b/5/=?!d4;9/9A!8?<=.5!

&3#! ! ! &9<=;SF=/:9<!>:;!3:9=/9S.E!#/;G:;=H/9.<<!

&3#)! ! ! &9=.;94=/:940!3/@/0!#@/4=/:9!);A49/<4=/:9!

h##! ! ! h:/9=!#/;G:;=H/9.<<!#S=H:;/=?!

*cX#D! ! ! *cX!3:55S9/F4=/:9<!#@/4=/:9!D.F:;E.;<!

')(#3!! ! ':=/F.!(:!#/;!3;.G!

'(8,! ! ! '4=/:940!(;49<6:;=4=/:9!84>.=?!,:4;E!L8#!

D'#^! ! ! D4E/:!'4@/A4=/:9!

88D! ! ! 8.F:9E4;?!8S;@./0049F.!D4E4;!

8(3! ! ! 8S660.5.9=40!(?6.!3.;=/>/F4=.!

(8)! ! ! (.FH9/F40!8=49E4;E!);E.;!

L*,! ! ! L9E.;G4=.;!*:F4=:;!,.4F:9!
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APPENDIX C: EXTRACT FROM HONEYWELL GPWS 
MK VI WARNING SYSTEM PILOT’S GUIDE 
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APPENDIX D: ESTIMATED AIRCRAFT WEIGHT AND 
BALANCE 

Regulatory requirements regarding load sheets 

3/@/0!#@/4=/:9!);E.;!O3#)Q!I\1WT1W!;.RS/;.E!=H4=!7:=H!=H.!:6.;4=:;!49E!=H.!6/0:=!/9!

F:5549E!G.;.!=:!.9<S;.!=H4=!4!0:4E!<H..=!G4<!F4;;/.E!/9!=H.!4/;F;4>=!49EV!>:;!=H:<.!

4/;F;4>=!.9A4A.E!/9!;.AS04;!6S70/F!=;49<6:;=!<.;@/F.<V!=H4=!4!F:6?!:>!=H.!0:4E!<H..=!

G4<!;.=4/9.E!:9!=H.!A;:S9E!4=!=H.!4.;:E;:5.!:>!E.64;=S;.1!

#!F:6?!:>!=H.!0:4E!<H..=!>:;!=H.!>0/AH=!>;:5!,454A4!=:!*:F_H4;=!D/@.;!>:;!^2c(KL!

:9!U!M4?!I\\J!G4<!9:=!0:F4=.E!4=!,454A4!49E!4!F:6?!G4<!9:=!>:S9E!4=!=H.!4FF/E.9=!

</=.1!3S;;.9=!49E!>:;5.;!.560:?..<!:>!=H.!:6.;4=:;!;.6:;=.E!=H4=!/=!G4<!9:=!;:S=/9.!

6;4F=/F.!>:;!0:4E!<H..=<!=:!7.!0.>=!4=!,454A41!

Aircraft weight limitations 

(H.!>:00:G/9A!G./AH=!0/5/=4=/:9<!4660/.E!=:!^2c(KLa!

!

Maximum take-off weight 7,484 kg 

Maximum landing weight 7,110 kg 

Maximum zero fuel weight 6,577 kg 

Aircraft empty weight 

(H.!4/;F;4>=e<!Weight and Balance RecordV!E4=.E!W\!M4;FH!I\\JV!0/<=.E!=H.!.56=?!

G./AH=!:>!^2c(KL!4<!7./9A!]VXYY1U!_A1!%56=?!G./AH=!G4<!=H.!54<<!:>!=H.!4/;F;4>=!

/9!=H.!W[!64<<.9A.;c<.4=!F:9>/AS;4=/:9!49E!/9F0SE.E!>S00!:/0<!49E!S9S<470.!>S.01!

Passenger and carry-on baggage weight 

(H.!:6.;4=:;e<!:6.;4=/:9<!549S40!/9E/F4=.E!=H4=!<=49E4;E!64<<.9A.;!G./AH=<!F:S0E!

7.!S<.E!=:!F40FS04=.!=H.!0:4E!:9!F:5649?!4/;F;4>=1!&=!/9E/F4=.E!=H4=!>:;!<.4=/9A!

F464F/=/.<!:>!7.=G..9!W\!49E!W[!<.4=<V!=H4=!4!<=49E4;E!G./AH=!:>!YJ!_A!>:;!4!540.!

:FFS649=!49E!T[!_A!>:;!4!>.540.!:FFS649=!F:S0E!7.!S<.E1!(H.<.!G./AH=<!G.;.!=:!

/9F0SE.!4!F4;;?!:9!74AA4A.!400:G49F.!:>!T!_A1!(H.;.!G.;.!9:!<=49E4;E!G./AH=<!

0/<=.E!/9!=H.!:6.;4=/:9<!549S40!>:;!4/;F;4>=!G/=H!4!<.4=/9A!F464F/=?!:>!5:;.!=H49!I\!

<.4=<1!(H.;.!G.;.!9:!<=49E4;E!G./AH=<!0/<=.E!>:;!FH.F_.E!74AA4A.1!(H.!549S40!

<=4=.E!=H4=!=H.!6/0:=!/9!F:5549E!G4<!=:!.9<S;.!=H4=!400!FH.F_.E!74AA4A.!G4<!

G./AH.E!6;/:;!=:!0:4E/9A!:9!=H.!4/;F;4>=1!

3/@/0!#@/4=/:9!#E@/<:;?!"S70/F4=/:9!O3##"Q!IXJcWOWQ!Standard Passenger and 

Baggage Weights!G4<!4!6S70/F4=/:9!6;:ESF.E!7?!=H.!3/@/0!#@/4=/:9!84>.=?!

#S=H:;/=?!O3#8#Q!=:!4<</<=!:6.;4=:;<!/9!F:560?/9A!G/=H!3/@/0!#@/4=/:9!D.AS04=/:9<!

W[YY!O3#DQV!;1!IXJ1!3#D!IXJ!E.40=!G/=H!=H.!0:4E/9A!:>!4/;F;4>=!ES;/9A!=H.!=4_.c:>>!

6H4<.!:>!>0/AH=!49E!;.RS/;.E!=H4=!49!4/;F;4>=!9:=!7.!0:4E.E!47:@.!/=<!54b/5S5!=4_.c

:>>!G./AH=!:;!/=<!6.;>:;549F.!0/5/=.E!G./AH=1!

3##"!IXJcWOWQ!/9E/F4=.E!=H4=!<=49E4;E!64<<.9A.;!G./AH=<!F:S0E!7.!S<.E!GH.9!

F:56/0/9A!4!0:4E!<H..=!>:;!F.;=4/9!4/;F;4>=1!8.F=/:9!WJ!:>!=H.!3##"!/9E/F4=.E!=H4=!
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>:;!49!4/;F;4>=!G/=H!4!54b/5S5!<.4=/9A!F464F/=?!:>!7.=G..9!I\!49E!X[!<.4=<!

O/9F0SE/9A!F;.G!<.4=<Q!=H.!<=49E4;E!64<<.9A.;!G./AH=<!G.;.!Y]!_A!>:;!4!540.!

:FFS649=!49E!T[!_A!>:;!4!>.540.!:FFS649=1!(H/<!G./AH=!E/E!9:=!/9F0SE.!49!

400:G49F.!>:;!F47/9!74AA4A.1!(H.!3##"!40<:!/9E/F4=.E!=H4=!>:;!=H.!6S;6:<.<!:>!

74AA4A.V!9:!<=49E4;E!G./AH=!G4<!A/@.9!/9!=H.!6S70/F4=/:9!49E!/=!G4<!S6!=:!.4FH!

:6.;4=:;!=:!E.F/E.!GH.=H.;!=:!G./AH!400!74AA4A.!:;!F4;;?!:S=!=H./;!:G9!<S;@.?!=:!

F40FS04=.!<=49E4;E!G./AH=<!>:;!74AA4A.!49E!F4;;?!:9!74AA4A.1!!

(H;..!>.540.!49E!W\!540.!64<<.9A.;<!7:4;E.E!=H.!4/;F;4>=!4=!,454A4!>:;!=H.!>0/AH=!

=:!*:F_H4;=!D/@.;1!(H.!/9@.<=/A4=/:9!.<=/54=.E!=H.!=:=40!G./AH=!:>!=H.!=G:!540.!

F;.G!49E!WX!64<<.9A.;<!4<!WVX\J!_A1!(H/<!>/AS;.!G4<!74<.E!:9!=H.!3##"!<=49E4;E!

64<<.9A.;!G./AH=<V!GH/FH!G.;.!5:;.!F:9<.;@4=/@.!=H49!=H.!:6.;4=/:9<!549S40V!49E!

4<<S5.E!=H4=!.4FH!>0/AH=!F;.G!5.57.;!49E!64<<.9A.;!H4E!T!_A!:>!F4;;?c:9!74AA4A.1!

Checked baggage weight 

#!64<<.9A.;`F4;A:!549/>.<=!E:FS5.9=!G4<!<S7<.RS.9=0?!6;:@/E.E!=:!=H.!

/9@.<=/A4=/:9!49E!/9E/F4=.E!=H4=!:90?!:9.!6/.F.!:>!74AA4A.V!G./AH/9A!WJ!_AV!G4<!

FH.F_.E!/9!7?!4!64<<.9A.;!4=!,454A4!>:;!=H.!>0/AH=!=:!34/;9<1!(H.;.!G4<!9:!;.F:;E!

:>!:=H.;!64<<.9A.;!74AA4A.!7./9A!FH.F_.E!/9!4=!,454A41!2:G.@.;V!<.@.;40!

<S/=F4<.<!G.;.!>:S9E!4=!=H.!4FF/E.9=!</=.1!(H.!.<=/54=/:9!:>!=H.!=:=40!74AA4A.!

FH.F_.E!/9!4=!,454A4!G4<!IJJ!_AV!GH/FH!4<<S5.E!=H4=!=H.!:=H.;!WI!64<<.9A.;<!

.4FH!FH.F_.E!/9!4!I\!_A!74AV!GH/FH!G4<!4!<=49E4;E!4/;0/9.!400:G49F.1!

Fuel weight 

(H.!>:00:G/9A!>S.0!>/AS;.<!F40FS04=.E!7?!=H.!/9@.<=/A4=/:9!S<.E!/9>:;54=/:9!>;:5!

=H.!4/;F;4>=e<!Flight/Maintenance LogV!>S.0!/9@:/F.<!49E!;.0.4<.!9:=.<V!49E!

.<=/54=.E!>S.0!7S;9!>/AS;.<!=H4=!G.;.!E.;/@.E!>;:5!4!>S.0!>0/AH=!6049V!GH/FH!S<.E!=H.!

>:;.F4<=!G/9E!@.0:F/=/.<!4=!=H.!>0/AH=!0.@.0<!>0:G9!7?!=H.!F;.G1!(H.!>S.0!7S;9!>/AS;.<!

40<:!/9F0SE.E!49!400:G49F.!>:;!=H.!4F=S40!=/5.!/9=.;@40<!4<!E.=.;5/9.E!>;:5!=H.!4/;!

=;4>>/F!F:9=;:0!49E!F:55:9!=;4>>/F!4E@/<:;?!>;.RS.9F?!4S=:54=.E!@:/F.!;.F:;E/9A<1!

(H.!:6.;4=:;e<!>0/AH=!F;.G<!;.F:;E.E!>S.0!7S;9!49E!;.54/9/9A!>S.0!:9!7:4;E!/9!=H.!

4/;F;4>=e<!Flight/Maintenance Log!/9!6:S9E<V!4<!=H.!4/;F;4>=!>S.0!A4SA.<!49E!>S.0!

=:=40/<.;!G.;.!F40/7;4=.E!/9!=H4=!S9/=!:>!5.4<S;.5.9=1!(H.!>:00:G/9A!.<=/54=/:9!S<.E!

4!<6.F/>/F!A;4@/=?!:>!\1U[X[!>:;!=H.!4@/4=/:9!=S;7/9.!>S.0!F4;;/.E!:9!=H.!4/;F;4>=1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

X[! 86.F/>/F!A;4@/=?!/<!=H.!E.9</=?!:>!4!54=.;/40!.b6;.<<.E!4<!4!E.F/540!>;4F=/:9!:>!=H.!E.9</=?!:>!G4=.;!

4=!]!E.A;..<!31!(H.!<6.F/>/F!A;4@/=?!:>!4@/4=/:9!=S;7/9.!>S.0!/<!=?6/F400?!\1Y\!_A`0!4=!WJ!E.A;..<!31!

#<!=H.!=.56.;4=S;.!:>!=H.!>S.0!/9F;.4<.<V!=H.!<6.F/>/F!A;4@/=?!E.F;.4<.<1!#!<6.F/>/F!A;4@/=?!:>!

\1U[!_A`0!G4<!S<.E!=:!.<=/54=.!=H.!>S.0!G./AH=!4<!=H.!4/;F;4>=!G4<!;.>S.00.E!/9!4!=;:6/F40!4;.41!
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Pounds Litres  Kg 

Fuel on board at Cairns  

Completion of previous day’s operations 

 

700 

 

318 

Add 

Fuel loaded at Cairns 

  

800 632 

Fuel on board – departure from Cairns   950 

Less 

Estimated fuel burn off Cairns – Lockhart River – Bamaga 

 

-1,342 

 

-609 

Estimated fuel on board – arrival at Bamaga   341 

Add 

Fuel loaded at Bamaga 

  

800 632 

Estimated fuel on board – departure from Bamaga   973 

Less 

Estimated fuel burn off Bamaga – Lockhart River 

 

-491 

 

-223 

Estimated fuel on board – time of accident   750 

Estimated aircraft weight 

(H.!>:00:G/9A!=470.!<S554;/<.<!=H.!.<=/54=.E!G./AH=!:>!=H.!4/;F;4>=!4=!=H.!=/5.!:>!

=H.!4FF/E.9=V!S</9A!=H.!>/AS;.<!E/<FS<<.E!47:@.1!

!

 kg 

Aircraft basic weight 4,389 

Estimated weight of crew, passengers and carry-on baggage 1,305 

Estimated weight of checked baggage 255 

Estimated zero fuel weight 5,949 

Estimated weight of fuel on board at time of accident  750 

Estimated weight of aircraft at time of accident 6,699 

#=!=H/<!.<=/54=.E!G./AH=V!=H.!4/;F;4>=!G4<!7.0:G!=H.!54b/5S5!=4_.c:>>!49E!049E/9A!

G./AH=<!<6.F/>/.E!/9!=H.!4/;F;4>=e<!Approved Airplane Flight Manual1!!

Centre of gravity range 

(?6.!F.;=/>/F4=.!E4=4!<H..=!#WY8dV!GH/FH!G4<!/<<S.E!7?!=H.!L8!K.E.;40!#@/4=/:9!

#E5/9/<=;4=/:9!49E!F:@.;.E!=H.!8#IIUcP3!4/;F;4>=!O/9F0SE/9A!^2c(KLQV!/9E/F4=.E!

=H4=!=H.!F.9=;.!:>!A;4@/=?!;49A.!G4<!7.=G..9!ITI1Y!/9FH.<!OTVTUJ!55Q!49E!IUU!

/9FH.<!OUV\XT!55Q!7.H/9E!=H.!E4=S5!4=!WTVJ\\!07<!OUV]Y]!_AQ1!(H.!;49A.!4=!WWV\\\!

07<!O]V[[\!_AQ!49E!7.0:G!G4<!IJU!/9FH.<!OTVJIY!55Q!49E!IUU!/9FH.<!OUV\XT!55Q1!

(H.;.!G4<!<=;4/AH=c0/9.!@4;/4=/:9!7.=G..9!=H.!6:/9=<1!

Passenger loading 

(H.!64<<.9A.;<!:9!=H.!>0/AH=!>;:5!34/;9<!=:!,454A4!H4E!7..9!4<</A9.E!<.4=<!7?!=H.!

A;:S9E!4A.9=!/9!34/;9<!6;/:;!=:!E.64;=S;.1!(H/<!<.4=!4<</A95.9=!G4<!F:560.=.E!

S</9A!4!<.4=!400:F4=/:9!FH4;=!6;:@/E.E!7?!=H.!:6.;4=:;1!&9=.;@/.G<!G/=H!=H.!
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64<<.9A.;<!;.@.40.E!=H4=!GH.9!=H.?!7:4;E.E!=H.!4/;F;4>=!=H.?!F:S0E!</=!GH.;.@.;!

=H.?!E.</;.E!49E!=H.!F;.G!E/E!9:=!.9>:;F.!=H.!4<</A9.E!<.4=/9A!400:F4=/:9!4<!

E.=.;5/9.E!7?!=H.!4A.9=1!

(H.!4F=S40!<.4=/9A!:>!=H.!64<<.9A.;<!>:;!=H.!>0/AH=!>;:5!,454A4!=:!*:F_H4;=!D/@.;!

F:S0E!9:=!7.!4<F.;=4/9.EV!4<!=H.!E/<;S6=/:9!:>!=H.!4/;F;4>=!ES;/9A!=H.!/564F=!

<.RS.9F.!E/E!9:=!400:G!=H.!E.=.;5/94=/:9!:>!=H.!<.4=/9A!6:</=/:9<!:>!:FFS649=<1!

Baggage loading  

(H.!4/;F;4>=e<!<.4=!400:F4=/:9!FH4;=!/9E/F4=.E!=H4=!=H.!54b/5S5!0:4E!/9!=H.!>;:9=!

74AA4A.!F:564;=5.9=!G4<!WJ\!_A1!(H.!FH4;=!40<:!/9E/F4=.E!=H4=!=H.!;.4;!74AA4A.!

F:564;=5.9=!G4<!E/@/E.E!/9=:!=G:!Z:9.<!G/=H!4!54b/5S5!400:G470.!0:4E!/9!

>:;G4;E!Z:9.!:>!IWT!_A!49E!=H.!;.4;!Z:9.!:>!W]Y!_A1!!

Loading scenarios 

(H.!4/;F;4>=e<!F.9=;.!:>!A;4@/=?!;.54/9.E!/9!=H.!<6.F/>/.E!;49A.!/9!=H.!>:00:G/9A!=G:!

0:4E/9A!<F.94;/:<a!

=H.!64<<.9A.;<!G.;.!<.4=.E!/9!4FF:;E49F.!G/=H!=H.!4/;F;4>=e<!<.4=!400:F4=/:9!

FH4;=!49E!W\\!_A!:>!=H.!FH.F_.E!74AA4A.!G4<!0:4E.E!/9!=H.!>;:9=!74AA4A.!

F:564;=5.9=!G/=H!=H.!;.54/9/9A!WJJ!_A!/9!=H.!;.4;!74AA4A.!F:564;=5.9=1!

(H.!F.9=;.!:>!A;4@/=?!;.54/9.E!/9!=H.!;49A.!/>!400!=H.!FH.F_.E!74AA4A.!G4<!

0:4E.E!/9!=H.!;.4;!F:564;=5.9=!

=H.!64<<.9A.;<!400!.0.F=.E!=:!</=!4=!=H.!>;:9=!:>!=H.!4/;F;4>=V!G/=H!=H.!540.!

64<<.9A.;<!400!<.4=.E!>:;G4;E!:>!=H.!>.540.!:FFS649=<V!49E!W\\!_A!:>!=H.!

FH.F_.E!74AA4A.!G4<!0:4E.E!/9=:!=H.!>;:9=!74AA4A.!F:564;=5.9=!G/=H!=H.!

;.54/9/9A!74AA4A.!/9!=H.!;.4;1!

(H.!4/;F;4>=e<!F.9=;.!:>!A;4@/=?!5:@.E!:S=</E.!=H.!<6.F/>/.E!;49A.!/9!=H.!>:00:G/9A!

<F.94;/:<a!

=H.!64<<.9A.;<!400!.0.F=.E!=:!</=!4=!=H.!>;:9=!:>!=H.!4/;F;4>=V!G/=H!=H.!540.!

64<<.9A.;<!400!<.4=.E!>:;G4;E!:>!=H.!>.540.!:FFS649=<V!49E!WJ\!_A!:>!=H.!

FH.F_.E!74AA4A.!G4<!0:4E.E!/9=:!=H.!>;:9=!74AA4A.!F:564;=5.9=!G/=H!=H.!

;.54/9/9A!74AA4A.!/9!=H.!;.4;!

=H.!64<<.9A.;<!.0.F=.E!=:!</=!4=!=H.!;.4;!:>!=H.!4/;F;4>=!G/=H!=H.!540.!64<<.9A.;<!

0:F4=.E!7.H/9E!=H.!>.540.!:FFS649=<!49E!400!=H.!FH.F_.E!74AA4A.!G4<!

0:4E.E!/9=:!=H.!;.4;!74AA4A.!F:564;=5.9=1!

(H.!/9@.<=/A4=/:9!F:9</E.;.E!=H4=!/=!G4<!S90/_.0?!=H4=!400!=H.!64<<.9A.;<!G:S0E!H4@.!

400!7..9!<.4=.E!4=!./=H.;!=H.!>;:9=!:;!=H.!;.4;!:>!=H.!4/;F;4>=!49E!=H.;.!G:S0E!H4@.!

7..9!<:5.!.56=?!<.4=<!=H;:SAH:S=!=H.!4/;F;4>=!F47/91!&=!40<:!F:9</E.;.E!=H4=!=H.!

FH.F_.E!74AA4A.!G:S0E!H4@.!7..9!E/@/E.E!7.=G..9!=H.!>;:9=!49E!;.4;!74AA4A.!

F:564;=5.9=<1!!

K:;!400!0:4E/9A!<F.94;/:<V!=H.!G./AH=!:>!^2c(KL!G4<!7.0:G!=H.!54b/5S5!=4_.c:>>!

49E!049E/9A!G./AH=<!>:;!=H.!4/;F;4>=1!2:G.@.;V!ES.!=:!=H.!>4F=!=H4=!=H.!0:4E!<H..=!

;.04=/9A!=:!=H.!4FF/E.9=!>0/AH=!G4<!9:=!0:F4=.EV!=H.!/9@.<=/A4=/:9!F:S0E!9:=!

F:9F0S</@.0?!E.=.;5/9.!=H.!6:</=/:9!:>!=H.!4/;F;4>=e<!F.9=;.!:>!A;4@/=?1!
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APPENDIX E: TRANSCRIPT OF RADIO TRANSMISSIONS 
FROM VH-TFU 

(H.!>:00:G/9A!=470.!/<!4!=;49<F;/6=!:>!=H.!;4E/:!=;49<5/<</:9<!54E.!=:!49E!>;:5!

^2c(KL!:9!=H.!4FF/E.9=!>0/AH=!>;:5!,454A4!=:!*:F_H4;=!D/@.;1!

Legend: 

(KL! ^2c(KL!

8%3! #/;!=;4>>/F!F:9=;:0!<.F=:;!F:9=;:00.;!

3(#K! 3:55:9!(;4>>/F!#E@/<:;?!K;.RS.9F?!

"#D! ^2c"#DV!49!#3J\\!4/;F;4>=!/9!=H.!*:F_H4;=!D/@.;!4;.4!

Kd! ,;/<749.!>0/AH=G4=FH!:6.;4=:;!

}N~! L9_9:G9!!

"&3! (;49<5/<</:9!>;:5!6/0:=!/9!F:5549E!

3"! (;49<5/<</:9!>;:5!F:6/0:=!

!

Symbol Decode 

�! L9/E.9=/>/.E!<:S;F.!4EE;.<<..!

``!!``! %b60494=:;?!':=.!:;!%E/=:;/40!&9<.;=/:9!

O!!!!Q! d:;E<!:6.9!=:!:=H.;!/9=.;6;.=4=/:9!

!
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Time From To Transmission 

1110:14 TFU 

(PIC) 

FW Flightwatch flightwatch tango foxtrot uniform taxi  

 FW TFU Tango foxtrot uniform flightwatch standby 

1111:07 FW TFU Aircraft calling flightwatch for taxi go ahead 

1111:09 TFU 

(PIC) 

FW Yeah good day tango foxtrot uniform IFR metro 

taxies Bamaga runway one three for Lockhart 

River  

 FW TFU Tango foxtrot uniform 

1112:56 FW TFU Tango foxtrot uniform flightwatch from Brisbane 

centre air traffic no additional IFR traffic to the 

MBZ  

1113:01 TFU 

(PIC) 

FW Tango foxtrot uniform cheers 

1113:14   ? //Unknown transmission/microphone keying – 

There was no corresponding transmission on 

either sector, flightwatch or the Horn Island 

CTAF// 

1114:28  TFU 

(CP) 

SEC Brisbane centre tango foxtrot uniform departure 

 SEC TFU Tango foxtrot uniform go ahead 

1114:33  TFU 

(CP) 

SEC Tango foxtrot uniform departed Bamaga time one 

one on climb flight level one eight zero estimating 

Lockhart River time four three 

 SEC TFU Tango foxtrot uniform confirm that’s your final level 

1114:49  TFU 

(CP) 

SEC Aah negative one seven zero now tango foxtrot 

uniform 

 SEC TFU Tango foxtrot uniform copied no additional IFR 

traffic flight level one seven zero 

1114:59  TFU 

(CP) 

SEC No additional one seven zero tango foxtrot uniform 

1124:31 SEC TFU Tango foxtrot uniform contact me now one two two 

decimal one 

1124:36  TFU SEC Tango foxtrot uniform one two two decimal one on 

climb flight level one seven zero 

 SEC TFU Tango foxtrot uniform centre 

1133:06 TFU 

(CP) 

SEC Centre tango foxtrot uniform has left flight level 

one seven zero request traffic 

1133:12 SEC TFU Tango foxtrot uniform IFR traffic is papa alpha 

romeo an aero commander conducting a coastal 

flight to the north of Lockhart one thousand feet 

and below flight plan estimate for Lockhart River 

at time four zero 

1133:28  TFU 

(CP) 

SEC Copied papa alpha romeo tango foxtrot uniform 
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Time From To Transmission 

1134:19 SEC TFU Tango foxtrot uniform papa alpha romeo has just 

given his position on HF he’s five five miles to the 

north of Lockhart tracking coastal Lockhart on the 

hour still below one thousand feet area QNH for 

you is one zero one one 

1134:31  TFU 

(CP) 

SEC One zero one one and copied papa alpha romeo 

tango foxtrot uniform 

1135:24  TFU 

(CP) 

SEC Centre tango foxtrot uniform frequency change to 

Lockhart River CTAF one two six seven contact 

HF on the ground six six one zero 

 SEC TFU Tango foxtrot uniform thanks if you can talk to 

papa alpha romeo either on area or a chat 

frequency he hasn’t got you as traffic yet 

1135:43  TFU 

(CP) 

SEC [....] tango foxtrot uniform 

1135:48  TFU 

(CP) 

SEC/All 

stations 

All stations to the northwest of Lockhart River 

tango foxtrot uniform IFR metro is on descent 

through one zero thousand for Lockhart River we’ll 

be estimating Lockhart River at time three eight 

papa alpha romeo believe you are traffic 

1136:18  TFU 

(CP) 

CTAF/All 

stations 

All stations in the Lockhart River CTAF tango 

foxtrot uniform IFR metroliner is on descent 

through niner thousand for Lockhart River 

estimating Lockhart River at three nine and papa 

alpha romeo are you reading  

1136:50  TFU 

(CP) 

SEC/PAR Papa alpha romeo tango uniform foxtrot 

1139:56  TFU 

(CP) 

CTAF/All 

stations 

All stations Lockhart River tango foxtrot uniform 

doing the runway one two RNAV approach at 

whisky golf tracking for whisky India 

1140:26  TFU 

(CP) 

CTAF/PAR Papa alpha romeo go ahead 

1140:33  TFU 

(CP) 

CTAF/PAR Ah fairly dismal really [a]bout nine hundred foot 

[…] //garbled - 'clearing' or 'clearance'// 

1143:39   Time of accident 

!
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APPENDIX F: HONEYWELL GPWS MK VI SIMULATION 

!



 

– F-2 – 

!



 

– F-3 – 

!

!



 

– F-4 – 

!



 

– F-5 – 

!



 

– F-6 – 

!



 

– F-7 – 

!



 

– F-8 – 

!



 

– F-9 – 

!



 

– F-10 – 

!



 

– F-11 – 

!



 

– F-12 – 

!



 

– F-13 – 

!



 

– F-14 – 

!



 

– F-15 – 

!



 

– F-16 – 

!



 

– F-17 – 

!



 

– F-18 – 

!



 

– F-19 – 

!



 

– F-20 – 

!



 

– F-21 – 

!



 

– F-22 – 

!



 

– F-23 – 

!



 

– F-24 – 

!



 

– F-25 – 

!



 

– F-26 – 

!



 

– F-27 – 

!



 

– F-28 – 

!



 

– F-29 – 

!



 

– F-30 – 

!



 

– F-31 – 

!



 

– F-32 – 

!



 

– F-33 – 

!



 

– F-34 – 

!



 

– F-35 – 

!



 

– F-36 – 

!



 

– F-37 – 

!

!

!

!

!

!



 

!

!

!

!

!

!

!

!

!

!

– F-38 – 

"#$%!&'(%'(&)'#**+!,*#'-!

!



 

– G-1 – 

APPENDIX G: EXTRACTS FROM TRANSAIR’S 
OPERATIONS MANUAL – GPS NON 
PRECISION APPROACH, DESCENT AND 
GPWS PROCEDURES 

!
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APPENDIX H: SUMMARY OF CASA OVERSIGHT OF 
TRANSAIR FROM 1998 TO 7 MAY 2005  

(H.!>:00:G/9A!=470.!<S554;/<.<!3#8#e<!;.AS04=:;?!:@.;</AH=!:>!(;49<4/;!>:;!=H.!

6.;/:E!>;:5!W!h49S4;?!W[[Y!=:!U!M4?!I\\JV!/9F0SE/9A!</A9/>/F49=!.@.9=<!;.04=/9A!=:!

=H.!/<<S/9A!:>V!49E!@4;/4=/:9<!=:V!(;49<4/;e<!#)3V!40:9A!G/=H!4SE/=<!49E!=H./;!

>/9E/9A<V!49E!:=H.;!</A9/>/F49=!.@.9=<!;.04=/9A!=:!=H.!<S;@./0049F.!:>!(;49<4/;!/9!4!

=/5.0/9.!<.RS.9F.1!dH.;.!4!;.>.;.9F.!H4<!7..9!54E.!=:!49!#)3!7./9A!/<<S.EV!=H/<!

/9E/F4=.E!=H4=!4!@4;/4=/:9!H4E!7..9!54E.!=:!=H.!#)3!49E!=H.!:;/A/940!.b6/;?!E4=.!

G4<!<=/00!@40/E1!dH.;.!4!;.>.;.9F.!H4<!7..9!54E.!=:!49!#)3!;.9.G40V!=H/<!/9E/F4=.E!

=H4=!4!9.G!.b6/;?!E4=.!>:;!=H.!#)3!H4E!7..9!54E.1!

!

Date Event and Comments 

16/1/1998 CASA wrote to all AOC holders (including Transair) outlining their legal 

responsibilities under the Civil Aviation Act 1988. 

1/6/1998 AOC 426646-3 issued to Transair for the period 1/6/1998 to 31/10/1998.  

The certificate was reissued to allow the addition of a helicopter type to 

the operation. 

18/5/1998 An operator port inspection was carried out by CASA of Transair’s 

helicopter operations. The inspection resulted in 3 NCNs being issued. 

The following is a list of areas indicated by NCN: 

! 1 x NCN dealt with maintenance requirements prior to flight 

! 1 x NCN dealt with carriage of prescribed documents on an 

aircraft 

! 1 x NCN dealt with operations manual requirements 

The inspectors who conducted the inspection produced a summary 

report and included the following recommendations: 

! The number of recurring NCNs gives CASA cause for concern. 

! Transair do not appear to have adequate control of the 

helicopter operations. 

! The chief pilot/managing director is expanding his operation into 

Papua New Guinea (PNG) and is unavailable much of the time. 

! A significant number of meetings between CASA and [chief 

pilot] have failed to adequately address the problems. 

! Recommend that consideration be given to removing helicopter 

operations from the Lessbrook Pty Ltd (Transair) AOC. 

17/6/1998 Following an operator meeting with Transair, CASA noted that the 

Transair chief pilot was also the chief pilot of the PNG operation. 

17/7/1998 Transair requested the addition of Metro III and Metro 23 aircraft to their 

AOC. CASA did not act on the addition of the Metro III as this was 

already on the Transair AOC. 

20/7/1998 CASA indicated in an email that it had concerns not only with Transair’s 

helicopter operation but also with Transair moving into international 

operations and the fact that the Transair chief pilot was spending a lot of 

time away in PNG as a result. The email indicated that part of the reason 
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for the increased surveillance in the coming year would be due to the 

chief pilot’s expected absence in PNG working with Trans Air PNG. 

20/7/1998 CASA summary of surveillance carried out on Transair indicated that the 

operator had improved helicopter operations considerably; however they 

would still be subject to increased surveillance in the coming year. 

20/7/1998 AOC 426646-4 issued to Transair for the period 20/7/1998 to 31/10/1998. 

The certificate was reissued to allow the addition of Metro 23 aircraft to 

the operation. 

31/7/1998 CASA became aware of another operator being involved in an incident 

using an aircraft that was operating on Transair’s AOC without CASA’s 

knowledge. The aircraft was a Metro III. 

3/8/1998 Note on CASA file indicating that it had some concern about the Transair 

chief pilot – the note indicated he was ‘spread very thin (with his 

operations both here and in PNG).’ The note indicated that the amount of 

surveillance at the helicopter operation would decrease so that increased 

surveillance of Transair’s other activities could take place.  

3/9/1998 CASA informed Transair that it would be conducting an unwarned audit 

the following morning. The reasons for the audit indicated that CASA had 

concern about the number of management personnel and the check and 

training organisation, given the diverse nature of the operations carried 

out by Transair. CASA also indicated that there have been several 

instances of passenger carrying operations being carried out under the 

Transair AOC, but the aircraft and crews belonged to other organisations 

who did not hold the appropriate approval under their AOCs. 

11/9/1998 CASA wrote to Transair and indicated that as a result of the audit and 

other surveillance activities (ramp checks and spot surveillance) that it 

intended to impose further conditions on the Transair AOC. The further 

conditions specified that the aircraft to be operated under the AOC would 

be listed by type, registration and serial number. The letter also drew the 

Transair chief pilot’s attention to the requirements of section 27, 28BD 

and 28BE of the Civil Aviation Act 1988. 

23/10/1998 AOC 426646-5 issued for the period 23/10/1998 to 31/1/1999.  

29/10/1998 AOC 426646-6 issued for the period 29/10/1998 to 31/1/1999. The AOC 

was changed to add a helicopter type and to permit media operations. 

10/12/1998 AOC 426646-7 issued for the period 10/12/1998 to 31/1/1999. The AOC 

was changed to include the conduct of aerial work operations. 

27/1/1999 AOC 426646-8 renewed for the period 27/1/1999 to 31/8/1999. The AOC 

was changed to remove a helicopter type no longer being used and the 

addition of an aircraft type. 

30/3/1999 Transair applied for regular public transport (RPT) Operations to be 

added to its AOC. The application was to conduct RPT freight operations 

between Cairns and Port Moresby. 
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15/4/1999 The Transair chief pilot purchased a copy of the CASA Air Operator 

Certification Manual (AOC Manual). 

7/6/1999 AOC 426646-9 issued for the period 7/6/1999 to 31/8/1999. The AOC 

was changed to allow the addition of an aircraft type. 

1/9/1999 AOC 426646-10 renewed for the period 1/9/1999 to 31/8/2000. The AOC 

was changed to permit the following operations: 

! Charter operations in Papua New Guinea in VH-TFQ subject to 

the approvals issued by the Papua New Guinea government. 

3/9/1999 Transair supplied additional information in support of their application to 

have RPT freight operations added to their AOC. 

24/9/1999 Transair indicated in a letter to CASA that they would be fitting predictive 

ground proximity warning systems (GPWS) to a number of Transair 

aircraft. This included the Metro aircraft that were on its AOC. The letter 

also indicated that crew would be trained via a controlled flight into terrain 

awareness video and that the Transair Operations Manual would be 

amended to reflect the training. There was no date indicating when this 

would be completed. 

Commencement of first RPT cargo only international operations 

29/10/1999 AOC 426646-11 issued to Transair for the period 29/10/1999 to 

31/8/2000. This AOC was issued to allow the inclusion of RPT cargo only 

international operations. The Metro 23 aircraft type was added to the 

AOC. 

! The CASA Flying Operations AOC Checklist regarding the 

Transair application indicated that, of the 50 items on the 

checklist, five had been marked not applicable and the 

remainder noted as ‘nil change’.  

! The flying operations inspector, who signed that checklist on 30 

September 1999, recommended that the AOC be issued as 

there was no change to the operation other than the 

reclassification to RPT and that the operation ‘had been running 

for two years on a charter basis, with no significant deficiencies 

reported’.  

! The CASA Airworthiness AOC Checklist, signed by an 

airworthiness inspector on 1 October 1999, contained 24 items 

which were noted as ‘nil change’, apart from two items noting 

that the formal application was complete and a compliance 

statement was not required. 

There was no record on CASA files that some of the procedures 

specified in the AOC Manual had been followed, such as assessment of 

the suitability of Transair’s operations manual for RPT operations, 

inspection of Transair’s facilities at the aerodromes to be used and the 

conducting of proving flights or CASA observation flights on the proposed 

RPT routes. 

6/12/1999 CASA conducted unscheduled surveillance of Transair at Cairns to 

ascertain if the correct aircraft was being used on the International RPT 

freight operation to Papua New Guinea. It was subsequently discovered 

that Transair were using an unapproved aircraft on the freight operation. 
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11/12/1999 CASA gave approval to Transair to conduct passenger carrying 

operations between Christmas Island and Jakarta, Indonesia. This 

approval was in the form of an instrument rather than a reissue of 

Transair’s AOC. 

14/12/1999 As a result of surveillance and a meeting with the company, CASA wrote 

to Transair and indicated that it was removing international RPT 

operations from Transair’s AOC. 

15/12/1999 AOC 426646-12 issued for the period 15/12/1999 to 31/8/2000. The AOC 

was changed to allow the following operations: 

! Operations between remote islands 

The following was removed from the AOC: 

! RPT cargo only international operations 

20/12/1999 to 

23/12/1999 

First systems based audit of Transair by CASA. The audit covered the 

following elements of Transair’s operation: 

! Helicopter operations 

! International operations 

! Management control 

! Maintenance control 

The audit team consisted of: 

! 3 x Flying Operations Inspectors 

! 1 x Airworthiness Inspector 

The audit resulted in 22 non-compliance notices (NCNs) and 17 audit 

observations (AO) being issued. The following is a list of areas indicated 

by NCN and AO. 

! 1 NCN dealt with inadequate corporate oversight and 

management, and inadequate numbers of qualified personnel, 

as outlined in Section 28BE and Section 28BF of the Civil 

Aviation Act 1988 

! 1 NCN dealt with flight crew record keeping as outlined in 

Section 28BH of the Civil Aviation Act 1988 

! 1 NCN dealt with imposed conditions on an AOC 

! 7 NCNs dealt with the Transair Operations Manual  

! 1 NCN dealt with flight check systems in aircraft 

! 1 NCN dealt with maintenance schedules 

! 1 NCN dealt with maintenance certification requirements 

! 1 NCN dealt with maintenance on aircraft 

! 1 NCN dealt with flight time records 

! 3 NCNs dealt with AOC requirements 

! 1 NCN dealt with aircraft endorsements 

! 1 NCN dealt with emergency procedures 

! 2 NCNs dealt with flight and duty time 

! 5 AOs dealt with the Transair Operations Manual 
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! 6 AOs dealt with maintenance control 

! 2 AOs dealt with organisational structure 

! 2 AOs dealt with document control 

! 1 AO dealt with aircraft performance 

! 1 AO dealt with safety management 

23/12/1999 AOC 426646-13 issued for the period 23/12/1999 to 31/8/2000. The AOC 

was changed to allow the addition of an aircraft type. 

7/1/2000 Transair responded to a number of the NCNs raised during the 

December 1999 audit and indicated among other things in the response: 
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14/1/2000 As a result of the December 1999 audit and the extent of non-compliance 

found, CASA drafted a show cause notice against Transair’s chief pilot. 

In a meeting with the chief pilot an acceptable alternative course of action 

was agreed to by CASA. This course of action included: 

! The establishment of a position of Quality Manager to introduce 

and manage a comprehensive safety management system 

within the company. 

! Engagement of an external organisation to train all company 

managers in quality system safety, including auditing. 

! CASA to provide an expert to present system safety concepts to 

all company managers. 

! All amendments to company manuals as a result of the recent 

audit to be completed within 30 days. 

! Current manuals found to be of poor quality even after engaging 

a contract writer. All manuals therefore to be totally re-written 

and based on JAR 119/121 format and meeting all current 

CASA requirements. 

! Weekly progress reports to be provided to CASA to confirm 

progress of above items. This is to be followed by monthly 

progress/assessment meetings for 3 months in order to ensure 

satisfactory progress is being made. 

! Special audits to be undertaken at the end of March to confirm 

that Company meets AOC issue standards. Normal scheduled 

audit to be undertaken in mid-May. 

Following the meeting CASA again noted on file its concern that most of 

the problems stemmed from the chief pilot ‘attempting to personally do 

too much’. At the meeting the chief pilot indicated to CASA that he was 

fully aware of the seriousness of the matter and was willing to commit 

resources to meet his safety obligations. CASA agreed that Transair 

would be given the opportunity to fulfil the action plan in order to bring the 

company into full compliance with the legislation. The CASA manager 

responsible indicated that he would monitor this process and would 

personally attend the monthly progress meetings. 

Examination of the CASA files revealed no objective evidence that, apart 

from the advertisement for the position of Safety Officer and the late 
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lodgement of the Transair Operations Manual (see 3/8/2000), any of 

these actions appeared to have been complied with by Transair. 

17/1/2000 Transair wrote to CASA outlining the steps that they would be taking 

comply with the alternative course of action. This letter indicated that an 

advertisement for the position of Safety Officer and Quality Control 

Manager would be advertised the following weekend. It also indicated 

that they were meeting with an external consultant to provide training to 

all relevant managers. The letter requested that CASA provide a 

specialist to deliver a system safety course with Transair’s managers. 

20/1/2000 Transair provided evidence of advertising the position of Safety Officer to 

CASA. 

25/2/2000 Transair nominated the current maintenance controller for approval. 

CASA subsequently approved the nominated person. 

March 2000 CASA completed a safety trend indicator (STI) assessment of Transair. 

The STI revealed the following findings: 

! Key personnel experience 

! Procedure/process change 

! Organisation size change 

! Requests for corrective action (RCA) 

! Difficult operating conditions 

! Performance limit 

! Inadequate documentation 

! Inadequate processes in practice 

! Immature safety system 

! No corrective action system 

The STI weighted score was 17.25. The CASA surveillance procedures 

indicated that a weighted score above 7 was classified as a ‘high risk’. 

12/5/2000 Transair forwarded an AOC legislation compliance statement to CASA. 

19/5/2000 Transair requested variations to AOC. These variations covered the 

following subject areas: 

! The addition of international charter for all regions outside 

Australia. 

! The addition of international airline licence to cover Cairns – 

Port Moresby – Gurney – Cairns. 

! Changes to aircraft registrations. 

! Addition of helicopter types. 

! Removal of an aircraft type. 

! Addition of animal control and sling load operations in 

helicopters to list of approved operations. 

17/2/2000 to 

11/9/2000 

Transair applied for and received variations to its AOC on a number of 

issues including: 
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! Banner towing operations 

! Aerial culling operations 

! Addition and removal of several aircraft and types to the AOC 

! Permission to carry dangerous goods in aircraft not approved to 

carry them 

22/5/2000 CASA wrote to Transair and informed them that a rewrite of the Transair 

Operations Manual in the new CASR 119 format was not illegal as had 

been indicated to Transair by a contract manual writer. 

5/6/2000 to 

11/6/2000 

Scheduled audit of Transair by CASA. The audit covered the following 

elements of Transair’s operation: 

! Management responsibility and authority 

! Training – dangerous goods 

! Load control 

! Routes and Ports 

! Ground Handling 

! Maintenance control 

! Special processes – dangerous goods 

! Internal audit 

! Incident recording and reporting 

The audit team consisted of: 

! 1 x Airworthiness Inspector 

! 1 x Dangerous goods inspector 

The audit resulted in 6 RCAs being issued, along with 11 AOs and 3 

code B Aircraft Survey Reports (ASRs). The following is a list of areas 

indicated by RCA, AO and ASR: 

! 6 RCAs dealt with dangerous goods 

! 3 ASRs dealt with aircraft maintenance 

! 1 AO dealt with dangerous goods training 

! 4 AOs dealt with dangerous goods ground handling 

! 1 AO dealt with management responsibility 

! 1 AO dealt with routes and ports 

! 1 AO dealt with ground handling 

! 1 AO dealt with maintenance control 

! 1 AO dealt with internal audits 

! 1 AO dealt with incident recording and reporting 

10/7/2000 CASA wrote to Transair asking for an update on the progress of the 

rewrite of the company manuals. This request is to allow the addition of 

an aircraft to the AOC. 

3/8/2000 Rewrite of Transair Operations Manual sent to CASA. 
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31/8/2000 AOC 426646-14 issued for the period 31/8/2000 to 31/10/2000. The AOC 

was changed to remove an aircraft type that was no longer being 

operated. 

26/10/2000 AOC 426646-15 renewed for the period 26/10/2000 to 31/10/2001. There 

were no changes from the previously issued AOC. 

27/3/2001 Transair nominated an individual to act in position of Transair deputy 

chief pilot to assist when the current Transair chief pilot was absent. The 

individual was assessed by CASA and found to be unsatisfactory at 

interview. 

27/3/2001 to 

30/3/2001 

Scheduled audit of Transair carried out by CASA. The audit covered the 

following elements of Transair’s operation: 

! Document control 

! Maintenance 

! Maintenance control 

! Company operations manual 

The audit team consisted of: 

! 1 x Airworthiness inspector 

The audit resulted in 2 RCAs and 8 AOs being issued. The following is a 

list of areas indicated by RCA and AO: 

! 1 RCA dealt with maintenance control manuals 

! 1 RCA dealt with defect recording 

! 6 AOs dealt with document control  

! 2 AOs dealt with maintenance control 

7/6/2001 Transair requested variations to its AOC. These variations covered the 

following subject areas: 

! The addition of international charter for all regions outside 

Australia. 

! The addition of international airline licence to cover Cairns – 

Port Moresby – Gurney – Carins. 

! Changes to aircraft registrations. 

! Addition of helicopter types. 

! Removal of an aircraft type. 

! Addition of animal control and sling load operations in 

helicopters to list of approved operations. 

21/8/2001 CASA reapproved Transair’s check and training organisation under CAR 

217 (3). CASA also indicated that the Transair Operations Manual was 

acceptable. 

30/8/2001 Transair forwarded a new AOC legislative compliance statement to 

CASA. 
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September 

2001 

CASA completed a safety trend indicator assessment of Transair. The 

STI revealed the following findings: 

! Procedure/process changes 

! RCAs 

! Incident 

! Difficult operating conditions 

! Performance limit 

! Safety not priority 

! Immature safety system 

! No corrective action system 

! Inadequate communications 

The STI weighted score was 15. 

3/9/2001 to 

10/9/2001 

Scheduled audit of Transair carried out by CASA. The audit covered the 

following elements of Transair’s operation: 

! Control of records 

! Training pilots 

! LAME ground training  

! Handling 

! Information 

! Flight planning and dispatch 

! Rostering 

! Ground handling 

! Line operations 

The audit team consisted of: 

! 1 x Flying operations inspector 

! 1 x Airworthiness inspector 

The audit resulted in 2 RCAs and 10 AOs being issued. The following is 

a list of areas indicated by RCA and AO: 

! 1 RCA dealt with emergency procedures 

! 1 RCA dealt with operations manual contents 

! 2 AOs dealt with line operations 

! 1 AO dealt with quality and safety cell 

! 1 AO dealt with maintenance controller tasks 

! 2 AOs dealt with aircraft operational category 

! 1 AO dealt with aircraft maintenance category 

! 2 AOs dealt with maintenance systems 

! 1 AO dealt with equipment calibration 

12/9/2001 Transair requested addition of RPT operations to PNG to be added to its 

AOC. 
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Commencement of Christmas Island (first international RPT passenger) operations 

17/9/2001 AOC 426646-16 issued for the period 17/9/2001 to 31/10/2001.  The 

AOC was changed to allow the following operations: 

! RPT cargo operations in Papua New Guinea 

! RPT passenger operations between Christmas Island and 

Indonesia 

Commencement of Bamaga (first Australian RPT passenger) operations 

17/9/2001 Data from Airservices Australia Customer Billing System (AvCharges) 

showed that from 17/9/2001 to 4/10/2001, Transair operated a Metro 

aircraft on the Cairns – Bamaga – Cairns route. From 22/9/2001 these 

flights were operated with a flight number. 

2/10/2001 Transair requested addition of the Cairns – Bamaga – Cairns RPT route 

to its AOC. 

5/10/2001 AOC 426646-17 issued for the period 5/10/2001 to 31/10/2004. Addition 

of Cairns – Bamaga – Cairns as an RPT route.  

26/11/2001 to 

30/11/2001 

Scheduled audit of Transair by CASA. The audit covered the following 

elements of Transair’s operation: 

! Control of documents 

! Line operations 

! Load control 

! Maintenance 

! Maintenance control 

! Performance 

! Routes and ports 

! Training pilots 

The audit team consisted of: 

! 1 x Flying operations inspector 

! 1 x Airworthiness inspector 

The executive summary of the audit indicated that because one other 

flying operations inspector had just completed 50 hours in-command-

under-supervision flying with Transair, that this inspector would provide 

input into the audit on some elements. Examination of the CASA audit file 

did not reveal any objective evidence that this inspector had any input 

into the audit.  

The audit resulted in 4 RCAs and 6 AOs being issued. The following is a 

list of areas indicated by RCA and AO: 

! 1 RCA dealt with emergency procedures 

! 1 RCA dealt with maintenance control manuals 

! 1 RCA dealt with AOC conditions 

! 1 RCA dealt with emergency equipment and procedures 

! 1 AO dealt with the operations manual 
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! 1 AO dealt with internal audits 

! 1 AO dealt with maintenance system manual 

! 1 AO dealt with certificate of registration holder 

! 2 AOs dealt with maintenance control manual 

December 

2001 

CASA completed a safety trend indicator assessment of Transair. The 

STI revealed the following findings: 

! Organisation structure change 

! Procedure/process changes 

! Difficult operating conditions 

! Performance limit 

! Safety not priority 

! Immature safety system 

The STI weighted score was 12. 

30/8/2002 AOC 426646-18 issued for the period 30/8/2002 to 31/10/2004. The AOC 

was changed to allow the addition of additional aerial work operations. 

30/9/2002 to 

4/10/2002 

Scheduled audit of Transair carried out by CASA. The audit covered the 

following elements of Transair’s operation: 

! Facilities and equipment 

! Ground handling 

! Information 

! Line operations 

! Maintenance 

! Management Responsibility and authority 

! Training pilot 

The audit team consisted of: 

! 4 x Flying operations inspectors 

The audit resulted in 7 RCAs and 3 AOs being issued. The following is a 

list of areas indicated by RCA and AO: 

! 1 RCA dealt with AOC conditions and requirements 

! 2 RCAs dealt with emergency equipment 

! 1 RCA dealt with aircraft operation requirements 

! 1 RCA dealt with AOC general conditions 

! 1 RCA dealt with maintenance schedules and instructions 

! 1 RCA dealt with refuelling of helicopters 

! 1 AO dealt with fuel policy 

! 1 AO dealt with operations manual 

! 1 AO dealt with helicopter landing sites 
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October 2002 CASA completed a safety trend indicator assessment of Transair. The 

STI revealed the following findings: 

! Organisation structure change 

! Procedure/process change 

! Difficult operating conditions 

! Performance limit 

! Safety not priority 

! Immature safety system 

The weighted STI score was 12. 

19/12/2002 The pilot previously nominated as Transair deputy chief pilot in March 

2001, was assessed as satisfactory and approval was granted for the 

person to act as Transair chief pilot when the approved chief pilot was 

away. 

10/2/2003 to 

14/2/2003 

Scheduled audit of Transair by CASA. The audit covered the following 

elements of Transair’s operation: 

! Line operations 

! Training – pilot 

The audit team consisted of: 

! 1 x Flying operations inspector 

The audit resulted in 1 AO being issued. The following is the area 

indicated by the AO: 

! 1 AO dealt with MEL procedures 

May 2003 CASA completed a safety trend indicator assessment of Transair. The 

STI revealed the following findings: 

! Incident 

! Performance limit 

The STI weighted score was 3. 

1/7/2003 Transair applied to have Cairns – Pormpuraaw – Kowanyama – Cairns 

added to its AOC as an RPT route. 

1/7/2003 Transair applied to have Metro III VH-TFU added to AOC for RPT use. 

15/7/2003 AOC 426646-19 issued for the period 15/7/2003 to 31/10/2004. Addition 

of VH-TFU to aircraft operated. 

1/8/2003 AOC 426646-20 issued for the period 1/8/2003 to 31/10/2004. The AOC 

was changed to allow the addition of Pormuraaw and Kowanyama as 

RPT ports. 
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11/8/2003 to 

22/8/2003 

Scheduled audit of Transair carried out. The audit covered the following 

elements of Transair’s operation: 

! Internal audit 

! Internal communications/consultation 

! Purchasing/subcontracting 

! Review of safety management systems 

! Training – pilots 

The audit team consisted of: 

! 1 x Flying operations inspector 

The audit resulted in 3 AOs being issued. The following is a list of areas 

indicated by AO: 

! 1 AO dealt with internal audit 

! 1 AO dealt with safety management 

! 1 AO dealt with insurance and pilot training 

19/11/2003 Transair applied to have Gunnedah – Inverell – Sydney to be added to its 

AOC as an RPT route.  

Commencement of NSW operations 

9/1/2004 AOC 426646-21 issued for the period 9/1/2004 to 31/10/2004. The AOC 

was changed to allow the following: 

! Addition of RPT ports – Gunnedah, Inverell, Sydney 

International 

! VH-TFQ and VH-TFG were added to AOC Schedule 2, Part 1 

that listed aircraft approved for RPT operations 

! Addition of helicopter types for aerial work and charter 

operations 

16/1/2004 AOC 426646-22 issued for the period 16/1/2004 to 31/10/2004. The AOC 

was changed to allow the addition of an aircraft type. 

16/2/2004 to 

20/2/2004 

Scheduled audit of Transair carried out. The audit covered the following 

elements of Transair’s operation: 

! Flight operations 

! Personnel, training and qualifications 

! Flight load manifest 

! Weight and balance control 

! Route structure 

The audit team consisted of: 

! 1 x Flying operations inspector 

The audit resulted in one RCA being issued. The following is a list of 

areas indicated by RCA: 

! 1 RCA dealt with air service operations - loading 
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27/2/2004 AOC 426646-23 issued for the period 27/2/2004 to 31/10/2004. The AOC 

was changed to allow the addition of Coonabarabran as an RPT port and 

an additional aircraft type. 

31/3/2004 Transair applied to have Inverell – Brisbane – Inverell added to its AOC 

as an RPT route. 

5/4/2004 Transair was given an exemption against CAO 82.3 5A.40 

7/4/2004 AOC variation to add Inverell route approved by CASA Brisbane airline 

office acting manager using the standard form recommendation. The 

standard form recommendation indicated that all areas involved in the 

assessment of the application, including flying operations and 

airworthiness, had completed their assessment and were correct. The 

standard form recommendation was forwarded to the delegate in 

Canberra for approval and issue of the varied AOC. 

8/4/2004 CASA airworthiness section completed their assessment of application to 

include Inverell route on AOC. The airworthiness inspector indicated that 

the application should not proceed as he was unsure that Transair had 

adequate systems of maintenance in place. 

8/4/2004 AOC 426646-24 issued for the period 8/4/2004 to 31/10/2004. The AOC 

was issued by a delegate in Canberra. The AOC was changed to allow 

the addition of the following: 

! RPT passenger operations on the following route Inverell – 

Brisbane – Inverell 

No information addressing the airworthiness inspector’s concerns was 

found on the CASA AOC file. The airworthiness inspector reported that 

he did not receive any feedback on the concerns that he had raised. 

26/5/2004 Transair applied to have Inverell – Sydney – Cooma added to their AOC 

as an RPT route. 

13/7/2004 AOC 426646-25 issued for the period 13/7/2004 to 31/10/2004. The AOC 

was changed to allow the addition of the following: 

! RPT passenger operations on the following route: Sydney – 

Cooma – Sydney 

13/7/2004 Transair applied to have Inverell – Grafton – Taree – Sydney added to 

their AOC as an RPT route. 

21/7/2004 CASA advised the Transair chief pilot that ‘Under regulation 38 of the 

Civil Aviation Regulations 1988 you are hereby directed not to operate 

Fairchild SA 226-TC aircraft VH-TFQ in RPT operations until CASA is 

satisfied that the aircraft complies with the certification requirements of 

CAO 82.3 paragraph 6.1’. VH-TFQ had a certificate of airworthiness in 

the Normal category and it required a Transport category certificate to be 

operated on low capacity RPT operations. 
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23/7/2004 AOC 426646-26 issued for the period 23/7/2004 to 31/10/2004. The AOC 

was changed to allow the addition of the following: 

! RPT passenger operations on the following route – Grafton – 

Taree – Sydney 

! VH-TFQ was removed from AOC Schedule 2, Part 1 that listed 

aircraft approved for RPT operations 

! Correction to the type of operations 

16/8/2004 to 

20/8/2004 

Scheduled audit of Transair carried out by CASA. The audit covered the 

following elements of Transair’s operation: 

! Aircraft configuration control 

! Manuals 

! Flight operations 

! Personnel, training and qualifications 

! Route structures 

! Aircraft 

! Records and reporting systems 

! Maintenance organisation 

! Manual management 

! Air operator programmes and procedures 

! Operational release 

! Training programme 

! Approved routes and areas 

The audit team consisted of: 

! 1 x Flying operations inspector 

! 1 x Airworthiness inspector 

! 1 x Cabin safety inspector 

The audit resulted in 13 RCAs and 16 AOs being issued. As part of the 

audit, CASA inspectors conducted an en route inspection in Metro II 

aircraft VH-TFQ, operating an RPT flight on the Gunnedah – Taree – 

Sydney route. As a result of this inspection, one RCA and one AO were 

issued which made specific reference to VH-TFQ. 

The following is a list of areas indicated by RCA and AO: 

! 6 RCAs dealt with maintenance control manuals 

! 2 RCAs dealt with AOC requirements 

! 3 RCAs dealt with emergency procedures 

! 2 RCAs dealt with air service operations - loading 

! 1 AO dealt with defect reports 

! 1 AO dealt with maintenance release 

! 1 AO dealt with system of maintenance 

! 1 AO dealt with outsourced organisations 
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Date Event and Comments 

! 1 AO dealt with maintenance training program 

! 1 AO dealt with communication systems 

! 2 AOs dealt with carry on baggage 

! 1 AO dealt with aircraft public address systems 

! 1 AO dealt with route structure and schedule 

! 1 AO dealt with flight dispatch 

! 1 AO dealt with document control 

! 2 AOs dealt with ground handling 

! 1 AO dealt with oxygen procedures and carriage of infants 

! 1 AO dealt with operational equipment 

23/8/2004 Transair applied to have Lockhart River added to its AOC as an RPT 

port. 

Commencement of Lockhart River operations 

28/8/2004 Data from AvCharges showed that from 28/8/2004 to 1/10/2004, Transair 

operated a Metro aircraft into Lockhart River on 14 days (this involved 22 

landings). Most of these flights occurred on the RPT service from Cairns 

to Bamaga. 

28/9/2004 A Transair Hazard/Event Report was submitted by the pilot in command 

of VH-TFQ operating an RPT flight on the Inverell – Gunnedah – Sydney 

route. The report related to a rejected takeoff at Gunnedah due to 

asymmetric power. 

5/10/2004 AOC 426646-27 issued for the period 4/10/2004 to 31/10/2004. The AOC 

was changed to allow the addition of the following: 

! RPT passenger operations into Lockhart River 

1/11/2004 AOC 426646-28 renewed for the period 1/10/2004 to 31/10/2007. There 

were no changes to the AOC. 

20/1/2005 Transair applied to have Cessna 525 Citation VH-MOJ added to its AOC. 

4/2/2005 A Transair Hazard/Event Report was submitted by the pilot in command 

of VH-TFQ operating an RPT flight on the Inverell – Gunnedah – Sydney 

route. The report related to a wake turbulence event while on approach 

to runway 34R at Sydney. 

14/2/2005 to 

9/3/2005 

Scheduled audit of Transair carried out by CASA. The audit covered the 

following elements of Transair’s operation: 

! Aircraft configuration control 

! Flight operations 

! Personnel, training and qualifications 

! Records and reporting 

! Maintenance organisation 

! Air operator programmes and procedures 

! Training programme 
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Date Event and Comments 

! Approved routes and areas 

The audit team consisted of: 

! 1 x Flying operations inspector 

! 1 x Dangerous goods inspector 

! 1 x Cabin safety inspector 

! 1 x Airworthiness inspector 

The audit resulted in 9 RCAs and 5 AOs being issued.  The following is a 

list of areas indicated by RCA and AO: 

! 4 RCAs dealt with system of maintenance issues 

! 1 RCA dealt with the briefing of passengers 

! 1 RCA dealt with the stowage of loose articles in the cabin 

! 3 RCAs dealt with dangerous goods issues 

! 3 AOs dealt with aircraft logbooks 

! 1 AO dealt with passenger handling and briefing 

! 1 AO dealt with the Transair Operations Manual 

20/4/2005 AOC 426646-29 issued for the period 20/4/2005 to 31/10/2007. The AOC 

was changed to allow the addition of an aircraft type. 

7/5/2005 VH-TFU collided with terrain while on approach to Lockhart River 

aerodrome. 

!
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APPENDIX I: JOINT AVIATION AUTHORITIES NON-
TECHNICAL SKILLS  

K:S;!9:9c=.FH9/F40!<_/00!F4=.A:;/.<!H4@.!7..9!E.>/9.E]W!7?!=H.!%S;:6.49!h:/9=!

#@/4=/:9!#S=H:;/=/.<!Oh##Q!4<!>:00:G<V!40:9A!G/=H!;.6;.<.9=4=/@.!7.H4@/:S;<!=H4=!

E.5:9<=;4=.!.4FH!.0.5.9=!G/=H/9!.4FH!54;_.;a!

!

| Cooperation!/<!=H.!47/0/=?!=:!G:;_!.>>.F=/@.0?!/9!4!=.45`F;.G1!

! (.45!7S/0E/9A!49E!54/9=4/9/9Aa!%<=470/<H/9A!4=5:<6H.;.!>:;!:6.9!

F:55S9/F4=/:9{!.9F:S;4A/9A!/96S=<!49E!>..E74F_!>;:5!:=H.;!F;.G!

5.57.;<{!E:.<!9:=!F:56.=.!G/=H!:=H.;<1!

! 3:9</E.;4=/:9!:>!:=H.;<a!(4_.<!9:=/F.!:>!<SAA.<=/:9<!>;:5!F;.G!5.57.;<!

.@.9!GH.9!=H.?!E/<4A;..{!=4_.<!F:9E/=/:9!:>!:=H.;!F;.G!5.57.;<!/9=:!

4FF:S9={!A/@.<!6.;<:940!>..E74F_1!

! 8S66:;=!:>!:=H.;<a!$/@/9A!H.06!=:!:=H.;!F;.G!5.57.;<!/9!E.549E/9A!

</=S4=/:9<{!:>>.;<!4<</<=49F.1!

! 3:9>0/F=!<:0@/9Aa!-..6<!F405!/9!/9=.;6.;<:940!F:9>0/F=<{!<SAA.<=<!F:9>0/F=!

<:0S=/:9<{!F:9F.9=;4=.<!:9!GH4=!/<!;/AH=!;4=H.;!=H49!GH:!/<!;/AH=1!

| %>>.F=/@.!leadership and managerial <_/00<!5.49!=:!4FH/.@.!=H.!s:/9=!=4<_!=:!

F:560.=/:9!G/=H/9!4!5:=/@4=.EV!>S00?!>S9F=/:9/9A!=.45!=H;:SAH!F::;E/94=/:9!49E!

6.;<S4</:91!

! L<.!:>!4S=H:;/=?!49E!4<<.;=/@.9.<<a!%9<S;.<!F;.G!/9@:0@.5.9=!49E!=4<_!

F:560.=/:9<{!=4_.<!F:5549E!/>!</=S4=/:9!;.RS/;.<{!;.>0.F=<!:9!=H.!

<SAA.<=/:9<!:>!:=H.;<{!5:=/@4=.<!F;.G!7?!466;.F/4=/:9!49E!F:4FH.<!GH.9!

9.F.<<4;?1!

! ";:@/E/9A!49E!54/9=4/9/9A!<=49E4;E<a!(H.!F:560/49F.!G/=H!.<<.9=/40!

<=49E4;E<!O8)"<!49E!:=H.;<Q!<H:S0E!7.!.9<S;.E{!/9=.;@.9.<!/9!F4<.!:>!

E.@/4=/:9<!>;:5!<=49E4;E<{!/>!</=S4=/:9!;.RS/;.<V!9:9c<=49E4;E!6;:F.ES;.<!

5/AH=!7.!9.F.<<4;?!=:!4660?V!7S=!<SFH!E.@/4=/:9<!<H400!7.!499:S9F.E!49E!

F:9<S0=.E!/9!=H.!F;.G{!E.5:9<=;4=.<!G/00!=:!4FH/.@.!=:6!6.;>:;549F.1!

! "0499/9A!49E!F::;E/94=/:9a!%9F:S;4A.<!F;.G!64;=/F/64=/:9!/9!60499/9A!49E!

=4<_!F:560.=/:9{!6049<!4;.!F0.4;0?!<=4=.E!49E!F:9>/;5.E{!FH49A.<!6049!/>!

9.F.<<4;?!7S=!G/=H!F;.G!F:9<S0=4=/:9{!F0.4;0?!<=4=.<!A:40<!49E!7:S9E4;/.<!

>:;!=4<_!F:560.=/:91!

! d:;_0:4E!5494A.5.9=a!30.4;!6;/:;/=/<4=/:9!:>!6;/54;?!49E!<.F:9E4;?!

:6.;4=/:940!=4<_<{!74<.E!:9!4!<:S9E!60499/9AV!=4<_<!4;.!E/<=;/7S=.E!

466;:6;/4=.0?!45:9A!=H.!F;.G{!4E.RS4=.!=/5.!A/@.9!=:!F:560.=.!=4<_<{!

</A9<!:>!<=;.<<!49E!>4=/AS.!4;.!F:55S9/F4=.E!49E!=4_.9!/9=:!4FF:S9=!4<!

6.;>:;549F.!4>>.F=/9A!>4F=:;<1!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

]W! 3##!OI\\TQ1!Crew Resource Management (CRM) Training1!O3#"!UXUQ1!L-!3/@/0!#@/4=/:9!

#S=H:;/=?1!



 

– I-2 – 

| Situation awareness!/<!4!6/0:=e<!47/0/=?!=:!4FFS;4=.0?!6.;F./@.!GH4=!/<!/9!=H.!

F:F_6/=!49E!:S=</E.!=H.!4/;F;4>=V!:;V!4<!=H.!6.;F.6=/:9!:>!=H.!.0.5.9=<!/9!=H.!

.9@/;:95.9=!G/=H/9!4!@:0S5.!:>!=/5.!49E!<64F.V!=H.!F:56;.H.9</:9!:>!=H./;!

5.49/9AV!49E!=H.!6;:s.F=/:9!:>!=H./;!<=4=S<!/9!=H.!9.4;!>S=S;.1!!

! #G4;.9.<<!:>!4/;F;4>=!<?<=.5<a!M:9/=:;<!49E!;.6:;=<!FH49A.<!/9!<?<=.5<e!

<=4=.<{!4F_9:G0.EA.<!.9=;/.<!49E!FH49A.<!=:!<?<=.5<1!

! #G4;.9.<<!:>!.9@/;:95.9=a!3:00.F=<!/9>:;54=/:9!47:S=!=H.!.9@/;:95.9=!

O6:</=/:9V!G.4=H.;V!4/;!=;4>>/FV!=.;;4/9Q{!<H4;.<!_.?!/9>:;54=/:9!47:S=!

.9@/;:95.9=!G/=H!F;.G{!F:9=4F=<!:S=</E.!;.<:S;F.<!=:!54/9=4/9!</=S4=/:940!

4G4;.9.<<!GH.9!9..E.E1!

! #G4;.9.<<!:>!=/5.!49E!49=/F/64=/:9!:>!>S=S;.!.@.9=<a!P/<FS<<.<!=/5.!

F:9<=;4/9=<!G/=H!F;.G{!E/<FS<<.<!F:9=/9A.9F?!<=;4=.A/.<{!/E.9=/>/.<!6:<</70.!

>S=S;.!6;:70.5<1!

| Decision making!/<!=H.!6;:F.<<!:>!;.4FH/9A!4!sSEA5.9=!:;!FH::</9A!49!:6=/:91!!

! ";:70.5!E.>/9/=/:9`!E/4A9:</<a!$4=H.;<!/9>:;54=/:9!=:!/E.9=/>?!6;:70.5{!

;.@/.G<!F4S<40!>4F=:;<!G/=H!:=H.;!F;.G!5.57.;<1!

! )6=/:9!A.9.;4=/:9a!8=4=.<!40=.;94=/@.!:6=/:9<{!4<_<!F;.G!5.57.;<!>:;!

:6=/:9<1!

! D/<_!4<<.<<5.9=!i!:6=/:9!<.0.F=/:9a!3:9</E.;<!49E!<H4;.<!.<=/54=.E!;/<_!

:>!40=.;94=/@.!:6=/:9<{!=40_<!47:S=!6:<</70.!;/<_<!>:;!4F=/:9!/9!=.;5<!:>!

F;.G!0/5/=<{!F:9>/;5<!49E!<=4=.<!<.0.F=.E!:6=/:9!:;!4A;..E!4F=/:91!

! )S=F:5.!;.@/.Ga!3H.F_<!:S=F:5.!4A4/9<=!60491!
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APPENDIX J: SUMMARY OF SIGNIFICANT CFIT 
DESCENT APPROACH AND LANDING 
ACCIDENTS IN AUSTRALIA 

M49?!:>!=H.!.4;0?!#S<=;40/49!4/;0/9.!4FF/E.9=<!;.<S0=.E!>;:5!F:9=;:00.E!>0/AH=!/9=:!

=.;;4/9!O3K&(Q1!(H.!E/<466.4;49F.!:>!49!#@;:!t!4/;0/9.;V!f8:S=H.;9!30:SEeV!

;.A/<=.;.E!^2cLMKV!/9!M4;FH!W[XW!G/=H!=H.!0:<<!:>!=G:!F;.G!49E!</b!64<<.9A.;<!

G4<!=H.!>/;<=!54s:;!4/;0/9.!E/<4<=.;!/9!#S<=;40/41!dH.9!=H.!G;.F_4A.!G4<!>:S9E!IU!

?.4;<!04=.;!/9!=H.!89:G?!M:S9=4/9<V!/=!G4<!.@/E.9=!=H4=!=H.!4/;F;4>=!H4E!>0:G9!/9=:!

=.;;4/9!GH/0.!.9!;:S=.!7.=G..9!8?E9.?!49E!M.07:S;9.1!(H.!4/;F;4>=!H4E!9:!

/9<=;S5.9=!94@/A4=/:9!.RS/65.9=!49E!=H.!F;.G!7.F45.!0:<=!/9!F0:SE1!#0=H:SAH!4!

3K&(V!=H.!4FF/E.9=!H4E!9:=!:FFS;;.E!:9!E.<F.9=!:;!466;:4FH!=:!049E1!(H4=!64==.;9!

<=4;=.E!=:!.5.;A.!G/=H!=H.!/9=;:ESF=/:9!:>!;4E/:!94@/A4=/:940!4/E<1!

)9!IJ!)F=:7.;!W[XYV!49!#S<=;40/49!'4=/:940!#/;G4?<!P:SA04<!P3cIV!-?..54V!

;.A/<=.;.E!^2cL+3V!:9!4!<FH.ES0.E!>0/AH=!>;:5!#E.04/E.!=:!M.07:S;9.V!E.<F.9E.E!

/9=:!=H.!G.<=.;9!<0:6.<!:>!=H.!P49E.9:9A!D49A.<V!:@.;!XJ!_5!.4<=!:>!%<<.9E:9!

#/;6:;=V!^/F1!/9!E4?0/AH=1!(H.!F;.G!5/</E.9=/>/.E!=H./;!E.<F.9=!6:/9=!49EV!H4@/9A!

:@.;>0:G9!=H./;!/9=.9E.E!E.<=/94=/:9V!E.<F.9E.E!/9=:!=H.!0:G!F0:SE1!(H.!F;.G!:>!]!

49E!W]!64<<.9A.;<!6.;/<H.E!/9!=H.!4FF/E.9=1!)9.!:>!=H.!>4F=:;<!/9!=H.!F/;FS5<=49F.<!

0.4E/9A!=:!=H.!4FF/E.9=!G4<!=H.!>4/0S;.!:>!=H.!F;.G!=:!;.RS.<=!4!E/;.F=/:9!>/9E.;!

7.4;/9A!>;:5!=H.!4.;:E;:5.V!=:!F:9>/;5!=H./;!6:</=/:91!

)9!WU!M4?!W[]T!49!#9<.==!#/;G4?<!*:F_H..E!W\,V!#9<4049=4V!;.A/<=.;.E!^2c

Lr"V!:9!4!<FH.ES0.E!>0/AH=!>;:5!M.07:S;9.!=:!#E.04/E.V!>0.G!/9=:!=H.!A;:S9E!9:;=H!

:>!"4;4>/.0E!#/;6:;=V!8#1!(H.!F;.G!G4<!54_/9A!49!/9<=;S5.9=!0.=cE:G9!4=!9/AH=V!/9!

0:G!F0:SE!49E!;4/91!#0=H:SAH!=H.!4/;F;4>=!G4<!<S7<=49=/400?!E454A.EV!=H.!I!F;.G!

49E!W\!64<<.9A.;<!.<F46.E!>;:5!=H.!:@.;=S;9.E!G;.F_4A.V!G/=H:S=!49?!</A9/>/F49=!

/9sS;?1!

M:<=!9:=470.!:>!=H.!6:<=cd:;0E!d4;!I!3K&(!4FF/E.9=<!=:!#S<=;40/49!4/;0/9.<!

:FFS;;.E!:9!W\!hS9.!W[T\V!GH.9!4!(;49<!#S<=;40/4!#/;0/9.<!K:__.;!KIUV!f#7.0!

(4<549eV!;.A/<=.;.E!^2c(K,V!:9!4!<FH.ES0.E!>0/AH=!>;:5!,;/<749.V!E.<F.9E.E!/9=:!

=H.!:F.49!9.4;!M4F_4?V!g0E!G/=H!=H.!0:<<!:>!400!]!F;.G!49E!IJ!64<<.9A.;<1!(H.!

4FF/E.9=!:FFS;;.E!GH/0.!=H.!F;.G!G4<!54_/9A!4!@/<S40!466;:4FH!=:!049E!4=!9/AH=1 

(H.!/9=;:ESF=/:9!:>!5:;.!;4E/:c94@/A4=/:9!4/E<!4F;:<<!=H.!F:S9=;?!49E!=H.!

/9F;.4</9A!4@4/047/0/=?!:>!;4E/:c94@/A4=/:9!;.F./@.;<!>:;!400!4/;F;4>=V!/9F0SE/9A!

A.9.;40!4@/4=/:9!4/;F;4>=V!/9F;.4<.E!=H.!6:=.9=/40!>:;!3K&(!4FF/E.9=<!:FFS;;/9A!

ES;/9A!E.<F.9=!:;!466;:4FH!=:!049E1!(H.!5:;.!;.F.9=!E.@.0:65.9=!:>!<4=.00/=.c74<.E!

94@/A4=/:9!<?<=.5<!49E!=H.!47/0/=?!=:!S<.!=H/<!.RS/65.9=!=:!54_.!49!/9<=;S5.9=!

466;:4FH!H4<!/9F;.4<.E!</A9/>/F49=0?!=H.!9S57.;!:>!0:F4=/:9<!>:;!6:=.9=/40!3K&(!

4FF/E.9=<!=:!:FFS;!ES;/9A!=H.!E.<F.9=!:;!466;:4FH!=:!049E1!&=!/<!9:=!S9;.4<:9470.!=:!

.b6.F=!=H4=!<4=.00/=.c74<.E!94@/A4=/:9!G:S0E!7.!4!>4F=:;!/9!5:;.!;.F.9=!3K&(!

4FF/E.9=<1!

(H.!>:00:G/9A!<.0.F=/:9!:>!#S<=;40/49!3K&(!:FFS;;.9F.<!>;:5!W[T[!=:!I\\J!ES;/9A!

E.<F.9=!49E!466;:4FH!=:!049EV!/00S<=;4=.<!=H.!9..E!>:;!4G4;.9.<<!:>!=H.!;/<_!:>!3K&(!

ES;/9A!=H/<!6H4<.!:>!>0/AH=1!
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Selection of Australian CFIT occurrences during descent and approach to 

land 

T!M4?!W[T[! ^2c%t(! #.;:F:5549E.;!J\\8! 8FH.ES0.Ec64<<.9A.;!

(H.!4/;F;4>=!F:00/E.E!G/=H!=.;;4/9!9.4;!=H.!d4;;4F_947.40!4.;:E;:5.V!^/FV!GH/0.!=H.!

6/0:=!G4<!@/<S400?!549:.S@;/9A!=:!049E!4=!9/AH=1!

!K4=40/=/.<a!'/0!OW!F;.G!49E!I!64<<.9A.;<!/9sS;.EQ!

!

X\!M4?!W[U[! ^2c-&,! 3.<<94!]\I,! 8FH.ES0.Ec64<<.9A.;!

(H.!4/;F;4>=!F:00/E.E!G/=H!=;..<!/9!5:S9=4/9:S<!=.;;4/9V!.4<=!:>!8=;4H49V!(4<1!(H.!

F;.G!0:<=!</=S4=/:940!4G4;.9.<<!GH/0.!F:9ESF=/9A!4!9:9cE/;.F=/:940!7.4F:9!O'P,Q!

/9<=;S5.9=!466;:4FH!/9!/9<=;S5.9=!5.=.:;:0:A/F40!F:9E/=/:9<!ES;/9A!E4?0/AH=!H:S;<1!

!K4=40/=/.<a!'/0!OI!F;.G!/9sS;.E!49E!W!64<<.9A.;!9:=!/9sS;.EQ!

!

I\!K.7;S4;?!W[Y]! ^2cK8#! 3.<<94!J\\!3/=4=/:9! 3H4;=.;cF4;A:!

(H.!4/;F;4>=!>0.G!/9=:!=H.!A;:S9E!:9!>/940!466;:4FH!=:!;S9G4?!WW!4=!";:<.;6/9.V!g0E1!

(H.!F;.G!G4<!54_/9A!4!^)D!/9<=;S5.9=!466;:4FH!=:!049E!4=!9/AH=!ES;/9A!4!;4/9!

<RS4001!

!K4=40/=/.<a!I!F;.G!

!

U!#6;/0!W[YY! ^2c2)t! "/6.;!"#cXW!3H/.>=4/9! 8FH.ES0.Ec64<<.9A.;!

(H.!4/;F;4>=!<=;SF_!=;..<!:9!49!466;:4FH!=:!049E!4=!3:>><!24;7:S;V!'8d1!(H.!6/0:=!

G4<!4==.56=/9A!=:!049E!4=!9/AH=!/9!;4/9!49E!6::;!@/</7/0/=?1!

!K4=40/=/.<a!W!F;.G!49E!I!64<<.9A.;<!O]!64<<.9A.;<!/9sS;.EQ!!

!

IY!8.6=.57.;!W[Y[! ^2c#%,! ,..FH!,JJ!,4;:9! 3H4;=.;c64<<.9A.;!

(H.!4/;F;4>=!<=;SF_!=;..<!W[!_5!9:;=HV!9:;=HcG.<=!:>!=H.!4.;:E;:5.!4=!D:54V!g0EV!

GH/0.!549:.S@;/9A!=:!049E!4=!9/AH=1!

!K4=40/=/.<a!W!F;.G!49E!]!64<<.9A.;<!

!

WW!M4?!W[[\! ^2c#'g! 3.<<94!J\\!3/=4=/:9! 3H4;=.;c64<<.9A.;!

(H.!4/;F;4>=!<=;SF_!=.;;4/9!GH/0.!E.<F.9E/9A!=:!049E!4=!M4;..74V!g0EV!/9!/9<=;S5.9=!

@/<S40!5.=.:;:0:A/F40!F:9E/=/:9<!49E!E.=.;/:;4=/9A!0/AH=1!!

!K4=40/=/.<a!W!F;.G!49E!W\!64<<.9A.;<!
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APPENDIX M: MEDIA RELEASE 

Final ATSB investigation report on Lockhart River 15-fatality aviation accident 
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