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The sole objective of the investigation of an accident or
incident shall be the prevention of accidents and incidents. It is
not the purpose of this activity to apportion blame or liability.
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42 REGHARBERCBRARZTAEREIZRL (RXLRT])
AT 2R A » ARBTG5 A FMZ F ¥ (Itishighly unlikely that this
mode of failure would happen during the take off for the following reason.)

@ MRNEILAEO 6RI6XILE (MBEAEZALEMZ I0EILE) 441
R EBEBEERY - (At take off, the flaps are either at 0, or 6, or 16 Degrees (
versus 30 Deg for landing case for this incident), and minimizes exposure area

at Aux Spar where system installations are installed. )

® RMEF > EFRAT ARG AR R A REHN B GHERR L
4 7t o (At take off , there are normally no expected pedal inputs to cause BCV
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to lock up.)

o el AR ML () BEHEXE > A%l —ERHE
BEMAAZTIR B TFA RS MM R 2R EA BRI L B4
ZHABHAN BIHBEIIHAEZRLARAE IR ERBYS G

( 7R Bp F] B A% i w48 P 4] T4 3 R 1B oME) 24 22 R ) ) o (At Take off,

the BCU analog (hardware) supervisor will over ride either / both channel
inputs, and command the valve to dump an un-commanded brake pressure.
Additionaly the respective Brake Shut Off Valve (BSOV) is commanded
closed, removing pressure from the effected brake, and its pair on the other
side (i.e. hydraulic pressure removed from either the inboard or outboard

pair.))

FIBF /B E BN A GAR O T RAE BT RERR AL KIEL T LA
P RAR R EHZ AT o AR BT AR RAT FMRAERS » AR BN KK
2 3RWRBRALKMRBE F LRI - (Also it must be noted that the aircraft has
been certified, and shown to be capable of landing with the remaining hydraulic system,
even after loss of two other hydraulic systems. The brake accumulators have been
shown to provide adequate braking after loss of their respective hydraulic systems 2,3
failures, when the aircraft is operated per appropriate AFM procedures.)

ARZIALARHREERANARHRBRENEMI DG  ARBRAKIAR
%o BRBRAR BN LA o BB T LAk AR R AR B S0 EANFAT
o~ ERE LG BERERNBPEHEZALE o (The synopsis of
the brake system did not explain the role the brake accumulators played in this incident.
The accumulators permitted braking after the hydraulic systems depleted. The pilots
were able to slow the aircraft enough to attempt a controlled exit from the runway at the

taxiway. Only once they got differential braking involved trying to effect the turn, did



they deplete the accumulators to zero pressure. )

ERRARHEBRERBEAGTRLRAIFTTHEEARRBEELAMZ
F¥ o KMz F“ﬁ/ BAZBEAEANEHRBAR L ARKE - We believe the
assessment of what may happen in the event this were to occur on take-off describes a
scenario that may be more severe than the reality considering the brake accumulators do

provide the stopping capability needed for the next landing.
43 JEBBEEGAFRERCKEIFAE
431 @ EE

¥, 38 b [F] A 9 90 8 P oS SRR A FE AR B 102 A R AT A T R #5315 AR
VERE | BB AERE AR I E PR R OB L ERE P
SEE 150 AR LB N o m H A BB AR ERGEEE M B B0k
WEWE PRI 1675 /A RE » B Al L BB L3R FIr e ngidt
BEEMY » BRI EATHEL TR LBBMEE -
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NO9SAM B AEEF &4 B X XL #

RS

PF (Pilot Flying) : #42% 5 &

PM (Pilot Monitoring) : B .75 &

FE (Flight Engineer) : MRAt 424

CAM (Cockpit AreaMicrophone) : & 548 e 3% 4 5t &

5

TWR (Kaohsiung Tower Control ) : & #3% &

q

D BRI BT

(): B2 RStz 20

L EREARIMEE

& Ho B B a5 R nE

14:42:02 PF gear down before landing check

14:42:07 CAM |('sound similar to landing gear wheel well door opening )

14:42:24 PM three green

14:42:25 PF roger

14:49-96 PM extgrnal light still pulsing passenger sign is on wing ... off flight
spoilers are retracted dlats sixteen

14:42:34 PF here we go full flaps

14:42:37 PM landing check complete

14:42:38 PF thank you

14:42-39 TWR novemper niner niner e|ght.a|pha mike runway zero niner clear to
land wind two four zero at eight

14:42-46 PM cleared to land and two four at eight niner niner eight alpha mike

14:42:58 PF uh dlight tail wind

14:45:14 CAM |approaching zero nine

14:45:27 PF lights are insight there is the runway
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14:45:42 PF  |autopilot is going off

14:45:44 CAM |( sound similar to autopilot disengaged )

14:45:57 CAM  [minimums minimums

14:46:02 PF ref plusten

14:46:10 CAM [Fifty

14:46:12 CAM |Thirty

14:46:16 CAM |[Ten

14:46:21 CAM |('sound similar to touch down)

14:46:28 PM okay you cut off the autobrake | think

14:46:31 PF No

14:46:33 CAM [fivethousand remaining

14:46:36 CAM |(‘high chime)

14:46:41 PF  |what wasthat for

14:46:41 CAM [four thousand remaining

14:46:43 PM  |flap flap failure

14:46:45 PF  |yah bunch of things

14:46:47 PM hydraulic three low hydraulic two low

14:46:49 TWR november ninq ni ner eight alpha mike vecate delta contact ground
one two one point niner

14:46:51 PM thrust reversers hang on one second

14:46:53 PF Sure

14:46:59 PM okay one two one point niner nine nine eight alpha mike

14:47.04 PF  |Okay

14:47:06 PF got brakes still

14:47:07 PM  |you got brakes

14:47:11 PM and okay we're stuck in reverse on one engine

14:47:16 PF uh huh

14:47:17 PM hey *

14:47:25 CAM |(‘high chime)

14:47:27 PM nose wheel steering fail just just stop it

14:47:30 PF use the brakes | can get off if you

14:47:32 PM  |try it and seeif you can get off

14:47:33 PF  |yah going Slow
and tower november nine nine eight alpha mike just to advise you
we get a problem here hydraulic failures and we lost nose wheel

14:47:35 PM  |steering we are going to try to get off the runway for you here but

we might not be able to taxi any further
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14:47:49 PM okay watch it stop stop
14:47°50 TWR november niner niner eight alpha mike confirm still on runway
14:47:52 PF | am trying
14:47:53 PF | haven't got anything I got nothing you got anything
14:47:56 PM god dame it
14:47:58 PF | got nothing
14:47:58 CAM |(high chime)
14:47:58 TWR |confirm you have vecated runway
14:48:01 PM affirmative we have lost nose wheel steering
14:48:04 PF engine is coming off
14:48:05 CAM |(sound similar to master warning)
14:48:06 PF Up
14:48:07 CAM [right reverser unlock
november niner niner eight alpha mike roger and please contact
14:48:07 TWR " Iground one two one point niner for further instruction
14:48:13 CAM |(high chime)
14:48:13 PM nine nine eight alpha mike
14:48:14 CAM |(sound similar to engine spool down)
14:48:16 CAM |(high chime)
( four minutes and two seconds missing )
we lost everything hydraulically we lost nose wheel steering we lost
14:52:18 PM parking brake we lost emergency brake I mean we we didn't have
anything you know
we no we didn't have any brakes we didn't have brakes we didn't
14:52:30 PM have emergency brakes we didn't have nose wheel steering we didn't
have anything you know
well the aircraft you know intially had brakes and it started stopping
and uh like | said as we got to the point where the aircraft got we we
14:52:40 v |were trying to get off the runway and at that point uh everything
went | mean you know we lost everything I mean you know we have
lost we have lost everything so
14:53:09 CAM |( high chime)
145311 PM well | you know * i_s onboard the next step that | think would be to
see how to get the airplane
14:53:18 FE ... we need to tow it with atug
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FRuH | &R A%
yeh we'll need a tug but you know I'm a little concerned because

14:53:20 PM  \we're on the grass how firm it is and that sort of stuff so
I 1 think * would probably have to talk to you know bombardier or

14:53:26 PM " \what ever you know and will
you know before we proceed any further we'll make sure that we're

14:53:32 PM  |not doing any misteps or anything like that from this point on but uh

14:53:39 PF  |welost both hydraulic reservoirs

14:53:45 PM uh well we got peqple coming out onboard right now and I'm sure |
| seeaveichle coming and uhyou ... ya
. ,

14:53:58 PM IS opboard 0 uh | guess you can cal and figure out what they
are doing here right now you know

14:54:03 CAM |(‘high chime)

14:54:05 PM and | guess our next step is to try to figure out what happened to us
here you know so

14:54:13 FE ... status

14:54:14 PM  |well wewegot it it looks like uh

14:54:17 PF Normal

14:54:19 PM _|t it looks like we lost all the hydraulics and in one and two as of
right now you know

14:54:25 PF Uh
well we getting we we getting that you know we have complete
failure you know on number two and three | should say and that

14:54:27 PM obviously one B failed also but | we have number one system but

o there's no brakes and nose wheel steering on the number one system

that's the problem you know

14:54'51 PM well it's a hydraulic issue in other words nose wheel steering
correct nose wheel steering is on the uh number three system you

14:54:59 PM know and brakes on the number three and number two system so uh
okay

ec. well 1 I don't know what's happening from this stand point | think

14:55:20 PM my next personal call is| need to call *

14:55:27 PM  |what timeisit there you know

14:55:29 FE in the morning

14:55:32 FE no midnight

14:55:33 PF no midnight
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14:55:33 PM midnight

14:55:35 PM don't you agree you think | should probably call him

14:55:45 FE I'm open the door is that okay
okay he is gonna go ahead and open the door and we're going to start

14:55:47 PM looking at the main gear and that sort of stuff if we find that we ran
over anything or looks like we got any damage

14:55:51 CAM |( sound similar to door opened )
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Time | UTC WOW CoPilot |Park/Emer| Master | Ground | IAS

LMG| NG RMGMSK/BM| Brk On |Warning| Speed

(sec) | (sec) | (discr) | (discrt) | (discrt) | (discrt) | (discrt) | (discrt) | (knots) | (knots)
92605 |06:45:59| Air air air - - - 134 126
92606 Air ar ar - - - 134 122
92607 Air air air - - - 133 123
92608 Air ar ar - - - 133 123
92609 |06:46:03| Air air air - - - 133 124
92610 Air air air - - - 133 122
92611 Air ar ar - - - 133 122
92612 Air ar ar - - - 132 125
92613 |06:46:07| Air ar ar - - - 132 122
92614 Air air air - - - 132 124
92615 Air air air - - - 132 124
92616 Air air air - - - 132 126
92617 |06:46:11| Air air air - - - 131 122
92618 Air air air - - - 131 120
92619 Air air air - - - 130 118
92620 Air air air - - - 129 121
92621 |06:46:15| Air air air - - - 128 120
92622 Air air air - - - 127 118
92623 Air air air - - - 126 116
92624 Air air ar - - - 125 116
92625 |06:46:19| Air ar ar - - - 124 117
92626 Air ar ar - - - 123 115
92627 Air ar ar - - - 123 113
92628 Air air GND - - - 121 111
92629 |06:46:23| GND air air - - - 119 110
92630 GND air GND - - - 117 108
92631 GND air GND - - - 115 107
92632 GND air GND - - - 111 104
92633 |06:46:27| GND ar GND - - - 108 100




Bk —

SSFDR RS IR iEE

Time | UTC WOW CoPilot |Park/Emer| Master | Ground | IAS
LMG| NG RMGMSK/BM| Brk On |Warning| Speed
(sec) | (sec) | (discr) | (discrt) | (discrt) | (discrt) | (discrt) | (discrt) | (knots) | (knots)
92634 GND ar GND - - - 106 98
92637 |06:46:31| GND | GND | GND - - WRN 95 90
92638 GND | GND | GND - - - 90 84
92639 GND | GND | GND - - - 86 80
92640 GND | GND | GND - - - 83 78
92641 |06:46:35| GND | GND | GND - - - 80 74
92642 GND | GND | GND - - - 77 72
92643 GND | GND | GND - - - 74 68
92644 GND | GND | GND - - - 71 64
92645 |06:46:39| GND | GND | GND - - WRN 67 60
92646 GND | GND | GND - - - 64 56
92647 GND | GND | GND - - WRN 60 51
92648 GND | GND | GND - - - 57 48
92649 |06:46:43| GND | GND | GND - - - 54 44
92650 GND | GND | GND - - - 51 43
92651 GND | GND | GND - - WRN 48 40
92652 GND | GND | GND - - - 45 36
92653 |06:46:47| GND | GND | GND - - WRN 43 34
92654 GND | GND | GND - - - 41 32
92655 GND | GND | GND - - WRN 39 30
92656 GND | GND | GND - - - 37 30
92657 |06:46:51| GND | GND | GND - - WRN 35 30
92658 GND | GND | GND - - - 33 30
92659 GND | GND | GND - - WRN 31 30
92660 GND | GND | GND - - - 29 30
92661 |06:46:55| GND | GND | GND - - WRN 27 30
92662 GND | GND | GND - - - 25 30
92663 GND | GND | GND - - WRN 24 30
92664 GND | GND | GND - - - 22 30
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Time | UTC WOW CoPilot |Park/Emer| Master | Ground | IAS
LMG| NG RMGMSK/BM| Brk On |Warning| Speed
(sec) | (sec) | (discr) | (discrt) | (discrt) | (discrt) | (discrt) | (discrt) | (knots) | (knots)
92665 |06:46:59| GND | GND | GND PTT - WRN 20 30
92666 GND | GND | GND PTT - - 19 30
92667 GND | GND | GND PTT - WRN 19 30
92668 GND | GND | GND - - - 18 30
92669 |06:47:03| GND | GND | GND - - WRN 18 30
92670 GND | GND | GND - - - 18 30
92671 GND | GND | GND - - WRN 18 30
92672 GND | GND | GND - - - 18 30
92673 |06:47:07| GND | GND | GND - - WRN 18 30
92674 GND | GND | GND - - - 17 30
92675 GND | GND | GND - - WRN 16 30
92676 GND | GND | GND - - - 16 30
92677 |06:47:11| GND | GND | GND - - WRN 15 30
92678 GND | GND | GND - - - 14 30
92679 GND | GND | GND - - WRN 14 30
92680 GND | GND | GND - - - 14 30
92681 [06:47:15| GND | GND | GND - - WRN 14 30
92682 GND | GND | GND - - - 14 30
92683 GND | GND | GND - - WRN 14 30
92684 GND | GND | GND - - - 14 30
92685 [06:47:19] GND | GND | GND - - WRN 13 30
92686 GND | GND | GND - - - 13 30
92687 GND | GND | GND - - WRN 13 30
92688 GND | GND | GND - - - 13 30
92689 [06:47:23| GND | GND | GND - - WRN 12 30
92690 GND | GND | GND - - - 12 30
92691 GND | GND | GND - - WRN 12 30
92692 GND | GND | GND - - - 12 30
92693 |06:47:27| GND | GND | GND - - WRN 11 30
92694 GND | GND | GND - - - 10 30
92695 GND | GND | GND - - WRN 9 30




figk— SSFDR RMSEIIRKRIEHE
Time | UTC WOW CoPilot |Park/Emer| Master | Ground | IAS
LMG| NG RMGMSK/BM| Brk On |Warning| Speed
(sec) | (sec) | (discr) | (discrt) | (discrt) | (discrt) | (discrt) | (discrt) | (knots) | (knots)
92696 GND | GND | GND - - - 8 30
92697 |06:47:31| GND | GND | GND - - WRN 7 30
92698 GND | GND | GND - - - 6 30
92699 GND | GND | GND - - WRN 6 30
92700 GND | GND | GND - - - 5 30
92701 |06:47:35| GND | GND | GND PTT - WRN 5 30
92702 GND | GND | GND PTT - - 5 30
92703 GND | GND | GND PTT - WRN 5 30
92704 GND | GND | GND PTT - - 5 30
92705 |06:47:39| GND | GND | GND PTT - WRN 5 30
92706 GND | GND | GND PTT - - 5 30
92707 GND | GND | GND PTT - WRN 5 30
92708 GND | GND | GND PTT - - 5 30
92709 |06:47:43| GND | GND | GND PTT - WRN 5 30
92710 GND | GND | GND PTT - - 6 30
92711 GND | GND | GND PTT - WRN 6 30
92712 GND | GND | GND PTT - - 6 30
92713 |06:47:47) GND | GND | GND - - WRN 6 30
92714 GND | GND | GND - - - 7 30
92715 GND | GND | GND - - WRN 7 30
92716 GND | GND | GND - - - 7 30
92717 |06:47:51| GND | GND | GND - - WRN 7 30
92718 GND | GND | GND - - - 8 30
92719 GND | GND | GND - - WRN 8 30
92720 GND | GND | GND - - - 8 30
92721 |06:47:55| GND | GND | GND - - WRN 8 30
92722 GND | GND | GND - - - 9 30
92723 GND | GND | GND - - WRN 9 30
92724 GND | GND | GND - - - 9 30
92725 |06:47:59| GND | GND | GND - - - 10 30
92726 GND | GND | GND - - - 10 30
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Time | UTC WOW CoPilot |Park/Emer| Master | Ground | IAS
LMG| NG RMGMSK/BM| Brk On |Warning| Speed
(sec) | (sec) | (discr) | (discrt) | (discrt) | (discrt) | (discrt) | (discrt) | (knots) | (knots)
92727 GND | GND | GND PTT - WRN 10 30
92728 GND | GND | GND PTT - - 10 30
92729 106:48:03| GND | GND | GND PTT - WRN 10 30
92730 GND | GND | GND PTT - - 9 30
92731 GND | GND | GND - - WRN 8 30
92732 GND | GND | GND - - WRN 6 30
92733 106:48:07| GND | GND | GND - - WRN 5 30
92734 GND | GND | GND - - WRN 3 30
92735 GND | GND | GND - - WRN 2 30
92736 GND | GND | GND - - WRN 1 30
92737 106:48:11| GND | GND | GND - - WRN 0 30
92738 GND | GND | GND - - WRN 1 30
92739 GND | GND | GND - - - 1 30
92740 GND | GND | GND PTT - WRN 1 30
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Time | UTC |RALT | Dirift Roll Pitch Pitch Mag. | Wind Wind
Angle | Attitude | Attitude | Trim/stab| Hdg | Direction | Speed

(sec) | (sec) | (feet) | (deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (knots)

92605 |06:45:59| 212 4.75 0 0 95 10

92606 180 4.75 0.53 0 96 247.5

92607 171 141 141 0 97

92608 146 | -2.2 1.93 1.76 -0.1 97

92609 | 06:46:03| 129 0.88 1.76 0 97 10.2

92610 119 -0.88 1.85 0 97 240.8

92611 114 1.23 1.67 0.1 98

92612 100 | -25 -2.81 1.58 0.1 98

92613 | 06:46:07| 89 -1.05 1.05 0 97 105

92614 83 0 0.79 0.1 97 2375

92615 61 -0.53 1.67 0.2 97

92616 55 -1.6 -4.04 1.85 0.1 96

92617 |06:46:11| 40 -0.35 1.67 -0.1 96 10.2

92618 35 0 3.08 -0.2 95 256.3

92619 26 2.29 3.87 -0.1 96

92620 17 -1.3 1.58 4.13 -0.1 96

92621 | 06:46:15| 15 1.58 4.31 -0.1 96 9

92622 10 -2.29 3.87 0.1 96 250.7

92623 11 -0.35 4.39 0 96

92624 4 -14 1.05 5.01 -0.1 96

92625 | 06:46:19| 1 0 5.45 -0.1 96 7.5

92626 3 0.18 4.83 -0.1 96 251

92627 3 1.76 4.75 0 96

92628 3 -14 1.05 571 -0.1 97

92629 | 06:46:23| 1 -1.05 4.83 0.6 96 105

92630 1 -1.58 3.69 04 96 264.4

92631 0 -1.41 4.83 0 95

92632 0 0.3 -0.35 4.48 -0.5 95

92633 |06:46:27| O 0 29 -0.2 94 7.5

92634 1 0 2.81 -0.2 94 274.9

92635 1 0.53 2.2 -0.2 94
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Time | UTC |RALT| Drift Roll Pitch Pitch Mag. | Wind Wind
Angle | Attitude | Attitude | Trim/stab| Hdg | Direction| Speed

(sec) | (sec) | (feet) | (deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (knots)

92636 1 0.1 0.35 1.32 -0.4 94

92637 | 06:46:31| 1 0 0.88 0.1 94 6.5

92638 1 -0.18 0.7 0.3 94 261.9

92639 1 -0.18 0.53 0 95

92640 1 -0.6 -0.35 0.7 0.3 95

92641 | 06:46:35| 1 -0.18 0.44 -0.1 95 7.2

92642 1 0 0.44 0 95 264.7

92643 1 0 0.35 -0.1 95

92644 1 0.2 0.53 0.18 -0.3 95

92645 | 06:46:39| 1 0.35 0 -0.3 94 8

92646 2 0.53 -0.09 0.1 94 269.3

92647 1 0.35 0 -04 94

92648 2 0.2 0.35 0 -0.1 94

92649 |06:46:43| 1 0.35 -0.09 -0.2 94 9.5

92650 1 0.18 -0.09 -0.1 94 268.9

92651 1 0.18 0 0 94

92652 1 -0.9 0 -0.09 -04 %4

92653 | 06:46:47| 1 -0.35 0 0.3 94 9.5

92654 1 -0.53 0 0.1 95 268.9

92655 2 -0.35 -0.09 0.1 95

92656 1 -0.8 -0.35 -0.18 0 95

92657 | 06:46:51| 1 -0.35 0.09 0.2 95 9.5

92658 1 0 0 -0.1 95 268.9

92659 1 -0.35 -0.09 -0.1 95

92660 1 -1 0.18 -0.09 -0.1 95

92661 | 06:46:55| 1 0 -0.09 0 94 9.5

92662 1 -0.18 -0.09 0 94 268.9

92663 1 -0.18 -0.09 0 94

92664 1 -1.2 -0.18 -0.09 0 9

92665 | 06:46:59| 2 -0.18 -0.09 0.1 94 9.5

92666 1 -0.18 -0.09 -0.1 94 359.8




figk— SSFDR RMSEZIRRIEE
Time | UTC |RALT | Dirift Roll Pitch Pitch Mag. | Wind Wind
Angle | Attitude | Attitude | Trim/stab| Hdg | Direction | Speed
(sec) | (sec) | (feet) | (deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (knots)
92667 1 0 0.09 -0.1 9
92668 1 -1.2 -0.18 0 0 9
92669 |06:47:03| 1 -0.35 0.09 0 94 255.8
92670 1 -0.35 0 0.1 9 359.8
92671 1 -0.35 -0.09 0.1 9
92672 1 -1.6 -0.35 0 0 95
92673 | 06:47:07| 2 -0.53 0.09 0 95 255.8
92674 2 -0.35 0 0 95 359.8
92675 1 -0.18 0 -0.1 9
92676 0 -2 -0.18 0 -0.1 94
92677 |06:47:11| 1 -0.18 0 -0.1 94 255.8
92678 1 -0.35 0 0 94 359.8
92679 1 -0.35 0.09 0.1 9
92680 1 -1.8 -0.35 0.09 0.1 94
92681 |06:47:15| 1 -0.35 0.09 0 95 255.8
92682 2 -0.35 0.09 0.1 95 359.8
92683 1 -0.35 0.09 0.1 95
92684 2 -2.3 -0.35 0 0.1 96
92685 | 06:47:19| 1 -0.18 0 -0.1 96 255.8
92686 0 0 0 0 96 359.8
92687 1 0 -0.09 -0.1 96
92688 2 24 0.18 0 -0.1 96
92689 |06:47:23| 1 0.35 0 0 96 255.8
92690 1 0.18 -0.09 0.1 96 359.8
92691 1 0.35 -0.18 -0.1 97
92692 1 0 0.35 -0.18 0 97
92693 | 06:47:27| 1 0.35 -0.18 0.1 97 255.8
92694 2 0.53 -0.18 0.1 98 359.8
92695 2 0.53 -0.18 0.1 99
92696 1 0 0.53 -0.26 0 100
92697 |06:47:31| 1 0.35 -0.18 0.1 102 255.8
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Time | UTC |RALT| Drift Roll Pitch Pitch Mag. | Wind Wind
Angle | Attitude | Attitude | Trim/stab| Hdg | Direction| Speed

(sec) | (sec) | (feet) | (deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (knots)

92698 1 0.53 -0.18 0.1 104 359.8

92699 1 0.53 -0.26 0 107

92700 1 0 0.53 -0.35 0.1 109

92701 |06:47:35| 1 0.35 -0.35 0.1 112 255.8

92702 1 0.35 -0.44 0.1 116 359.8

92703 1 0.35 -0.44 0.2 119

92704 1 0 0.35 -0.53 0.1 123

92705 |06:47:39| 1 0.35 -0.62 0.2 127 255.8

92706 1 0.18 -0.62 0.2 131 359.8

92707 1 0.35 -0.7 0.1 135

92708 1 0 0.18 -0.7 0.1 139

92709 |06:47:43| 1 0.18 -0.79 0.2 143 255.8

92710 1 0 -0.88 0.1 148 359.8

92711 1 0 -1.05 0.2 153

92712 2 0 0 -1.05 0.2 157

92713 | 06:47:47| 1 0.53 -0.97 0 162 255.8

92714 1 0.18 -0.88 0.2 166 359.8

92715 1 0.18 -0.88 0.2 171

92716 1 0 0.18 -0.88 0.3 175

92717 | 06:47:51| 1 0.18 -0.7 0.2 180 255.8

92718 1 0.18 -0.7 0.2 185 359.8

92719 1 0.18 -0.62 0.2 189

92720 1 0 0.18 -0.88 0.3 194

92721 | 06:47:55| 1 0.18 -0.97 0.2 199 255.8

92722 1 0 -0.88 0.3 203 359.8

92723 2 0 -0.79 0.3 208

92724 1 0 -0.18 -0.88 0.3 213

92725 |06:47:59| 1 -0.18 -0.88 0.3 217 255.8

92726 2 1.05 -0.88 -0.1 221 359.8

92727 1 0.18 -1.67 0.4 226

92728 1 0 0.35 -1.76 0.2 230




figk— SSFDR RMSEZIRRIEE
Time | UTC |RALT | Dirift Roll Pitch Pitch Mag. | Wind Wind
Angle | Attitude | Attitude | Trim/stab| Hdg | Direction | Speed
(sec) | (sec) | (feet) | (deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (knots)
92729 | 06:48.03| 1 2.29 -0.44 0.2 234 255.8
92730 1 0.35 0.7 0.8 237 359.8
92731 2 1.23 1.14 0.1 240
92732 1 0 1.58 0.97 -0.3 242
92733 |06:48.07| 1 1.76 0.62 -0.3 245 255.8
92734 1 141 0.35 -0.1 247 359.8
92735 2 1.23 0.26 -0.3 248
92736 2 0 0.88 0.26 -0.3 249
92737 |06:48:11| 2 1.05 0.35 -0.1 249 255.8
92738 2 0.88 0.44 -0.2 249 359.8
92739 2 0.88 0.44 -0.2 249
92740 2 0 0.88 0.44 -0.2 249
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Time | UTC Aileron Column Pos Elev Pos Flap Grd Spoiler
L R FO | Capt L R Pos LO RO
(sec) | (sec) | [deg) | [deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (discrt) | (discrt)
92605 | 06:45:59| -3 -2 | -0.06 0 -3.19 | -258 - -
92606 -8 -6 0 0 -331 | -312 | 303 - -
92607 0 0 -0.06 0 -3.94 | -359 - -
92608 -1 -1 | -0.06 0 -3.75 | -3.83 | 30.3 - -
92609 | 06:46:03| -6 -5 | -0.06 0 -3.38 | -3.75 - -
92610 2 1 -0.06 0 -2.94 | -258 | 30.3 - -
92611 -7 -7 0 0 275 | -25 - -
92612 -1 -1 0 0 -2.75 | -242 | 303 - -
92613 | 06:46:07| O 0 -0.06 0 -256 | -211 - -
92614 -5 -4 0 0 -3.69 | -3.83 | 30.3 - -
92615 -7 -5 0 0 -35 | -281 - -
92616 6 7 -0.06 0 -281 | -25 | 303 - -
92617 | 06:46:11| 4 5 0 0 -5.19 | -5.39 - -
92618 5 5 0 0 -431 | -391 | 303 - -
92619 3 1 0 0 -45 | -3.98 - -
92620 0 0 0 0 -481 | -445 | 303 - -
92621 | 06:46:15| -2 -5 0 0 -3.75 | -3.44 - -
92622 4 5 0 0 -5.81 | -5.62 | 30.3 - -
92623 3 3 0 0 -6.94 | -6.09 - -
92624 1 1 -0.06 0 -7.19 | -5.86 | 30.3 - -
92625 | 06:46:19| 1 1 0 0 -6.56 | -4.77 - -
92626 4 3 0 0 -512 | -523 | 30.3 - -
92627 -1 0 0 0 -7.69 | -7.81 - -
92628 -8 -8 0 0 -6.81 | -6.25 | 30.3 - -
92629 | 06:46:23| -2 -3 0 0 -8.81 | -852 DEP DEP
92630 -2 -2 0 0 |-15.06 |-12.27| 30.3 | DEP DEP
92631 -4 -3 0 0 -6.31 | -6.17 DEP DEP
92632 -3 -2 0 0 -55 | -547 | 30.3 | DEP DEP
92633 | 06:46:27 | -3 -3 0 0 -225 | -21.25 DEP DEP
92634 -1 -1 | -0.06 0 -9.81 | -992 | 304 | DEP DEP
92635 5 4 0 0 -8.62 | -7.73 DEP DEP
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Time | UTC Aileron Column Pos Elev Pos Flap Grd Spoiler
L R FO | Capt L R Pos LO RO
(sec) | (sec) | [deg) | [deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (discrt) | (discrt)
92636 6 6 0 0 |[-17.31|-11.88| 304 | DEP DEP
92637 | 06:46:31| 5 4 -0.06 0 -9.81 | -8.91 DEP DEP
92638 4 4 0 0 -7.75 | -68 | 304 | DEP DEP
92639 2 2 -0.06 0 -6.56 | -6.02 - DEP
92640 0 0 0 0 -6.62 | -6.02 | 304 - DEP
92641 | 06:46:35| -1 0 0 0 -6.31 | -5.78 - DEP
92642 -2 -1 | -0.06 0 -6.31 | -5.62 | 304 - DEP
92643 -2 -1 0 0 -55 | -4.77 - DEP
92644 -1 -1 0 0 -494 | -43 | 30.3 - DEP
92645 | 06:46:39| -1 -1 | -0.06 0 -4.56 | -3.98 - DEP
92646 0 -1 0 0 -4 -3.59 0 - DEP
92647 -1 -1 0 0 -3.94 | -352 - DEP
92648 -1 -1 0 0 -3.81 | -3.44 0 - DEP
92649 | 06:46:43| -1 -1 0 0 -356 | -3.2 - DEP
92650 -1 -1 0 0 -344 | -3.12 0 - DEP
92651 -1 -1 0 0 -3.44 | -3.12 - DEP
92652 -1 -1 0 0 -35 | -3.12 0 - DEP
92653 | 06:46:47 | -1 -1 | -0.06 0 -35 | -3.12 - DEP
92654 -1 -1 0 0 -3.75 | -3.28 0 - -
92655 -1 -1 0 0 -3.69 | -3.28 - -
92656 -1 -1 | -0.06 0 -3.69 | -3.28 0 - -
92657 | 06:46:51| -1 -1 | -0.06 0 -3.62 | -3.28 - -
92658 -1 -1 | -0.06 0 -3.62 | -32 0 - -
92659 -1 -1 0 0 -3.69 | -32 - -
92660 -1 -1 0 0 -3.62 | -3.12 0 - -
92661 | 06:46:55| -1 -1 | -0.06 0 -3.44 | -2.97 - -
92662 -1 -1 | -0.06 0 -3.31 | -2.89 0 - -
92663 -1 -1 0 0 -3.31 | -281 - -
92664 -1 -1 | -0.06 0 -3.31 | -281 0 - -
92665 | 06:46:59 | -1 -1 0 0 -3.31 | -281 - -
92666 -1 -1 0 0 -2.88 | -2.58 0 - -
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Time | UTC Aileron Column Pos Elev Pos Flap Grd Spoiler
L R FO | Capt L R Pos LO RO
(sec) | (sec) | [deg) | [deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (discrt) | (discrt)
92667 0 -1 0 0 -2.75 | -2.34 - -
92668 0 -1 0 0 -2.75 | -2.34 0 - -
92669 | 06:47:03| O -1 0 0 -2.75 | -2.34 - -
92670 0 -1 0 0 -2.75 | -2.27 0 - -
92671 0 -1 0 0 -2.75 | -2.27 - -
92672 0 -1 0 0 -2.75 | -2.27 0 - -
92673 | 06:47:07| O -1 0 0 -2.75 | -2.27 - -
92674 0 -1 0 0 -2.75 | -2.19 0 - -
92675 0 -1 0 0 -2.75 | -2.19 - -
92676 0 -1 0 0 -2.75 | -2.19 0 - -
92677 |06:47:11| O -1 | -0.06 0 -2.69 | -2.19 - -
92678 0 -1 0 0 -2.75 | -2.19 0 - -
92679 0 -1 0 0 -2.75 | -2.19 - -
92680 0 -1 | -0.06 0 =275 | 211 0 - -
92681 | 06:47:15| O -1 0 0 =275 | 211 - -
92682 0 -1 0 0 =275 | 211 0 - -
92683 0 -1 | -0.06 0 -2.75 | 211 - -
92684 0 -1 0 0 -2.75 | -2.11 0 - -
92685 | 06:47:19| O -1 | -0.06 0 -2.75 | -2.03 - -
92686 0 -1 | -0.06 0 -2.75 | -2.03 0 - -
92687 0 -1 0 0 -2.75 | -2.03 - -
92688 0 -1 0 0 -2.75 | -2.03 0 - -
92689 | 06:47:23| O -1 | -0.06 0 -2.75 | -2.03 - -
92690 0 -1 0 0 -2.75 | -2.03 0 - -
92691 0 -1 0 0 -2.75 | -2.03 - -
92692 0 -1 0 0 -2.69 | -2.03 0 - -
92693 | 06:47:27| O -1 | -0.06 0 -2.75 | -2.03 - -
92694 0 -1 | -0.06 0 -2.75 | -2.03 0 - -
92695 0 -1 | -0.06 0 -2.75 | -2.03 - -
92696 0 -1 | -0.06 0 -2.75 | -2.03 0 - -
92697 | 06:47:31| O -1 0 0 -2.75 | -2.03 - -




BUik— SSFDR RASEZIRKIEE

Time | UTC Aileron Column Pos Elev Pos Flap Grd Spoiler
L R FO | Capt L R Pos LO RO
(sec) | (sec) | [deg) | [deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (discrt) | (discrt)
92698 0 -1 0 0 -2.75 | -2.03 0 - -
92699 0 -1 0 0 -2.75 | -1.95 - -
92700 0 -1 | -0.06 0 -2.75 | -1.95 0 - -
92701 | 06:47:35| O -1 | -0.06 0 -2.75 | -1.95 - -
92702 0 -1 | -0.06 0 -2.69 | -1.95 0 - -
92703 0 -1 0 0 -2.75 | -1.95 - -
92704 0 -1 0 0 -2.69 | -1.95 0 - -
92705 | 06:47:39| O -1 0 0 -2.75 | -1.95 - -
92706 0 -1 0 0 -2.69 | -1.95 0 - -
92707 0 -1 0 0 -2.75 | -1.95 - -
92708 0 -1 | -0.06 0 -2.75 | -1.88 0 - -
92709 | 06:47:43| O -1 | -0.06 0 -2.69 | -1.88 - -
92710 0 -1 | -0.06 0 -2.75 | -1.88 0 - -
92711 0 -1 0 0 -2.75 | -1.88 - -
92712 0 -1 0 0 -2.69 | -1.88 0 - -
92713 | 06:47:47| O -1 | -0.06 0 -2.69 | -1.88 - -
92714 0 -1 0 0 -2.75 | -1.88 0 - -
92715 0 -1 0 0 -2.75 | -1.88 - -
92716 0 -1 0 0 -2.69 | -1.88 0 - -
92717 | 06:47:51 0 -1 0 0 -2.75 | -1.88 - -
92718 0 -1 0 0 -2.69 | -1.88 0 - -
92719 0 -1 | -0.06 0 -3 -1.88 - -
92720 0 -1 0 0 -3.81 | -1.88 0 - -
92721 | 06:47:55| 1 -1 | -0.06 0 -4.5 -1.8 - -
92722 0 -1 0 0 -756 | -1.8 0 - -
92723 -1 -1 0 0 -7.94 | -1.8 - -
92724 -1 -1 0 0 -8.75 | -1.8 0 - -
92725 | 06:47:59| -8 -1 0 0 -8.06 | -1.8 - -
92726 -8 -1 0 0 -844 | -1.8 0 - -
92727 -8 -1 | -0.06 0 -819 | -1.8 - -
92728 -7 -1 0 0 -719 | -1.8 0 - -
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Time | UTC Aileron Column Pos Elev Pos Flap Grd Spoiler
L R FO | Capt L R Pos LO RO
(sec) | (sec) | [deg) | [deg) | (deg) | (deg) | (deg) | (deg) | (deg) | (discrt) | (discrt)
92729 | 06:48:03| -8 -1 | -0.06 0 -6.81 | -1.8 - -
92730 -8 -1 0 0 -6.62 | -1.8 0 - -
92731 -8 -1 0 0 -562 | -1.8 - -
92732 -8 -1 0 0 -5.5 -1.8 0 - -
92733 | 06:48:07| -8 -1 0 0 -512 | -1.8 - -
92734 -8 -1 | -0.06 0 -462 | -1.8 0 - -
92735 -8 -1 0 0 -431 | -1.8 - -
92736 -8 -1 | -0.06 0 -394 | -1.8 0 - -
92737 | 06:48:11| -6 -1 0 0 -331 | -1.8 - -
92738 -2 -1 0 0 -3.06 | -1.8 0 - -
92739 -1 -1 0 0 -3 -1.8 - -
92740 -1 -1 0 0 -294 | -1.8 0 - -




BUik— SSFDR RASEZIRKIEE

Time| UTC |Hand| Hand |Horz|Rudder|Rudder|Rudder|Slip Skid Spoiler

Whl | Whl | Stab| Peda Trim L] 1R 2L| 2R

Pos-C| Pos-P|Trim| Pos Pos| Pos
(sec) | (sec) |(deg)| (deg) |(deg)| (deg) | (deg) | (deg) |(ft/sec™?)|(deg) (deg)|(deg)|(deg)
92605(06:45:59| 12.7 | 86 |-320/ -0.1 | 16 -01 |00]00|0.0]00
92606 04 | 97 |-320| -01 | 05 0.2 -01 | 26]00|35]00
92607 32 | -07 |-320/ -01 | -32 -01 |09]00]|00]|00
92608 190| 62 |-320] -0.1 | 1.2 0.2 -01 |00|00]|00]| 0.0
92609|06:46:03| 12.1 | 13.2 |-32.0f -0.1 | 0.2 -01 |18|00]| 18| 0.0
92610 16 | -51 |-320] -01 | -14 | 0.2 -0 |00|00|00]|00
92611 288 | 271 |-320| -01 | 16 -01 |09]00]| 18|00
92612 -58 | -12 |-320| -01 | -20 | 0.2 0.1 1800|0900
92613|06:46:07| 15.1 | 04 |-320| -0.1 | 0.8 0.1 00[09| 00|00
92614 98 | 91 |-320/ -01 | 0.2 0.2 0.2 18| 00|18 |00
92615 155| 149 |-320] -0.1 | 11 0.2 18|00 (18|00
92616 -158| -27.2 |-320] -01 | -01 | 0.2 0.3 0900|0018
92617|06:46:11| -12.1| -17.9 |-32.0| -0.1 | 6.1 0.1 0018|0018
92618 -25.0| -24.8 |-320| -01 | -16 | 0.2 -02 (00|18 |00 18
92619 19| 05 |-320/ -01 | -0.7 -04 | 00|35|00] 18
92620 -14.2| -7.2 |-320| -01 | -06 | 0.2 -04 | 00|00]0.0]00
92621|06:46:15| 17.4 | 20.2 |-320 -0.1 | -0.6 -03 |00]00|0.0] 00
92622 -19.0| -22.7 |-320| -01 | -35 | 0.2 -03 |09|00]00]|09
92623 -7.2 | -104 |-32.0f 0.0 15 -03 | 00]18|00]|09
92624 25| -44 |-320] -01 | 05 0.2 -02 |00|00]0.0]00
92625|06:46:19| -8.3 | -8.1 |-320, 00 | -09 -02 | 00]00|0.0]00
92626 -93 | -12.7 |-320] -01 | -05 | 0.2 -02 |00|09]00]|09
92627 35| -02 |-320| -01 | 0.9 -02 | 00]00|0.0]00
92628 25| 241 |-320] -01 | 05 0.2 0.0 1800|2600
92629|06:46:23] 9.3 | 139 |-320/ -0.1 | 1.2 0.4 0900|0900
92630 190, 69 |-320, -0.1 | 00 0.2 08 |220]22.0({30.8|334
92631 257| 91 |-320] -01 | 13 08 |39.6/36.9/39.6|37.8
92632 190| 93 ([-320] -01 | -09 | 02 0.2 |39.6/36.9|39.6|38.7
92633|06:46:27| 128 | 6.2 |-32.0| -0.1 | -4.7 -04 |39.6|38.7|39.6|38.7
92634 -6.7 | -35 |-320| -01 | -31 | 0.2 -0.8 |39.6|39.6|39.6|39.6




o Bl

= RMEBERERS

Time| UTC |Hand| Hand |Horz |Rudder|Rudder|Rudder|Slip Skid Spoiler
Whl | Whl | Stab| Pedd Trim L) 1R| 2L| 2R
Pos-C| Pos-P|Trim| Pos Pos| Pos

(sec) | (sec) |(deg)| (deg) |(deg)| (deg) | (deg) | (deg) |(ft/sec™2)|(deg) (deg)|(deg)|(deg)

92637|06:46:31| -10.5| -13.7 |-32.0| -0.1 | -3.1 -0.6 |37.8/39.6|37.8|39.6
92638 -11.8| -146 |-320| -01 | -19 | 0.2 -0.1 |38.7/39.6|38.7|39.6
92639 -1.1| -58 |-320| -01 | -2.2 04 |[39.6/39.6/36.9|39.6
92640 04 | -12 |-320| -01 | 14 0.2 0.7 |[39.6/39.6|554|39.6
92641|06:46:35| 1.6 0.7 |-320, -01 | 10 0.7 |[39.6/39.6|554|39.6
92642 56 | 44 |-320/ -01 | 13 0.2 03 [39.6/39.6|554|39.6
92643 14 19 |-320] -01 | 43 -0.2 |39.6/39.6|55.4|39.6
92644 25 0.7 |-320, -01 | -05 | 0.2 -0.5 |39.6/39.6|55.4|39.6
92645|06:46:39| 2.8 12 |-320] -0.1 | -46 -0.6 |39.6/39.6|55.4|39.6
92646 0.9 00 |-320, -01 | -05 | 0.2 -0.6 |39.6/39.6|55.4|39.6
92647 1.6 04 |-320/ -01 | -31 -0.6 [39.6/39.6|/554|39.6
92648 14 | 04 |-320/ -01 | 09 0.2 -0.6 [39.6/39.6|554|39.6
92649|06:46:43) 1.4 | 02 |-320/ -0.1 | -0.2 -04 139.6/39.6|/554|39.6
92650 1.2 00 |-320/ -0.1 | 04 0.2 -04 139.6/39.6|554|39.6
92651 1.2 00 |-320 -0.1 | -09 -04 139.6/39.6|554|39.6
92652 1.6 04 |-320, -0.1 | -25 | 0.2 -0.2 139.6/39.6|554|39.6
92653|06:46:47| 2.1 05 |-320| -0.1 | -23 0.2 |39.6/39.6|55.4|39.6
92654 2.5 12 |-320] -01 | -43 | 0.2 04 |39.6/39.6|55.4|39.6
92655 2.5 14 |-320] -01 | -1.7 05 [39.6/39.6|55.4|39.6
92656 2.3 0.7 |-320, -0.1 | -05 | 0.2 0.3 [39.6/39.6|55.4|39.6
92657|06:46:51| 1.9 09 |-320, -0.1 | -0.7 0.1 |39.6/39.6|55.4|39.6
92658 2.5 11 |-320] -01 | -1.2 | 0.2 0.1 |39.6/39.6|55.4|39.6
92659 3.2 18 |-320] -01 | -2.0 0.0 [39.6/39.6|55.4|39.6
92660 2.8 16 |-320] -01 | -02 | 0.2 -0.1 |39.6/39.6|55.4|37.8
92661|06:46:55| 2.6 11 |-320] -01 | 0.2 -0.1 |39.6/39.6|55.4|37.8
92662 21 0.7 |-320, -01 | -0.1 | 0.1 -0.2 |39.6/39.6|55.4|37.8
92663 25 12 |-320] -0.1 | -20 -0.1 |39.6/39.6|55.4|37.8
92664 21 11 |-320| -01 | -0.7 | 0.2 00 |[39.6/39.6/554|37.8




BUik— SSFDR RASEZIRKIEE

Time| UTC |Hand| Hand |Horz|Rudder|Rudder|Rudder|Slip Skid Spoiler

Whl | Whl | Stab| Peda Trim L] 1R 2L| 2R

Pos-C| Pos-P|Trim| Pos Pos| Pos
(sec) | (sec) |(deg)| (deg) |(deg)| (deg) | (deg) | (deg) |(ft/sec™?)|(deg) (deg)|(deg)|(deg)
92665(06:46:59 1.8 | 0.7 |-320/ -0.1 | -0.7 0.0 |39.6/39.6/55.4|37.8
92666 07| -04 |-320] -01 | -01 | 0.2 00 [39.6/39.6|/55.4|37.8
92667 0.7 | -0.7 |-320/ -0.1 | 09 -0.1 |39.6|39.6|55.4|37.8
92668 05| -0.7 |-320| -0.1 | 0.3 0.2 -0.1 |39.6/39.6|55.4|37.8
92669|06:47:03| 0.4 | -09 |-320/ -0.1 | 0.2 00 |39.6/39.6/55.4|37.8
92670 05| -09 |-320| -0.1 | -06 | 0.2 0.1 |39.6/39.6/554|37.8
92671 05| -09 |-320( -0.1 | 0.0 03 |39.6/39.6/55.4|37.8
92672 04 | -1.1 |-320/ -01 | -09 | 0.2 0.3 |39.6/39.6|55.4|37.8
92673|06:47:07| 0.5 | -09 |-32.0] -0.1 | -0.2 03 |39.6/39.6/55.4|37.8
92674 04 | -09 |-320/ -01 | 16 0.2 0.1 |39.6/39.6/55.4|37.8
92675 04 | -09 |-320| -01 | 23 -0.1 |39.6|39.6|55.4|37.8
92676 04 | -1.1 |-320/ -01 | 09 0.2 -0.1 |39.6/39.6|55.4|37.8
92677|06:47:11| 05 | -1.1 |-32.0] -0.1 | -1.2 00 |39.6/39.6/55.4|37.8
92678 04 | -09 |-320/ -01 | -10 | 0.2 0.1 |39.6/39.6/554|37.8
92679 04 | -1.1 |-320| -0.1 | -0.7 0.1 |39.6/39.6|55.4|37.8
92680 04 | -09 |-320] -01 | -09 | 0.2 0.2 |39.6/39.6|55.4|37.8
92681(06:47:15 0.4 | -09 |-320/ -0.1 | -1.1 0.3 [39.6/39.6|55.4|37.8
92682 04 | -11 |-320] -01 | -09 | 0.2 0.3 70| 7.0 |554|37.8
92683 04 | -09 |-320| -0.1 | -0.9 0.3 0.0| 0.0 |55.4|37.8
92684 04 | -09 |-320| -01 | -0.7 | 0.2 0.3 00| 0.0 |55.4|37.8
92685(06:47:19 0.4 | -09 |-320/ -0.1 | -0.1 0.2 0.0| 0.0 |55.4|37.8
92686 04 | -09 |-320| -01 | 0.2 0.2 0.1 0.0| 0.0 |55.4|37.8
92687 04 | -1.1 |-320| -0.1 | 05 0.0 0.0| 0.0 |55.4|37.8
92688 04 | -1.1 |-320| -0.1 | 05 0.2 -0.1 | 00| 0.0|554|378
92689(06:47:23 0.4 | -1.1 |-320/ -0.1 | 05 -02 | 00| 0.0 (554|378
92690 04 | -11 |-320| -01 | 0.2 0.2 -0.2 | 00| 0.0|554|378
92691 04 | -1.1 |-320/ -01 | -01 -02 | 00|00 |554|37.8
92692 04 | -11 |-320]/ -0.1 | 0.2 0.4 -02 | 00| 0.0 554|378
92693|06:47:27| 0.4 | -1.1 |-32.0] -0.1 | -0.1 -0.1 | 00| 0.0 |554|37.8
92694 04 | -11 |-320( -0.1 | -0.7 | 0.2 -01 | 00| 0.0 554|378
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Time| UTC |Hand| Hand |Horz |Rudder|Rudder|Rudder|Slip Skid Spoiler

Whl | Whl | Stab| Pedd Trim L) 1R| 2L| 2R

Pos-C| Pos-P|Trim| Pos Pos| Pos
(sec) | (sec) |(deg)| (deg) |(deg)| (deg) | (deg) | (deg) |(ft/sec™2)|(deg) (deg)|(deg)|(deg)
92695 04 | -11 |-320| -01 | -1.8 0.1 00| 0.0 |[554|37.8
92696 04 | -11 |-320| -01 | -16 | 0.2 0.1 0.0| 0.0 |55.4|37.8
92697|06:47:31 04 | -1.1 |-32.0| -0.1 | 0.9 0.2 0.0 | 0.0 |554|37.8
92698 04 | -09 |-320| -01 | 1.2 0.2 0.2 0.0 | 0.0 |55.4|37.8
92699 04 | -11 |-320| -0.1 | 16 0.3 0.0 | 0.0 554|378
92700 05| -09 |-320| -0.1 | 31 0.2 0.3 0.0 | 0.0 |55.4|37.8
92701|06:47:35] 05 | -1.1 |-320| -0.1 | 3.0 0.4 0.0 | 0.0 |554|37.8
92702 04 | -11 |-320| -0.1 | 43 0.2 0.3 00| 0.0 |55.4|37.8
92703 04 | -11 |-320| -01 | 7.6 0.4 0.0 | 0.0 |55.4|37.8
92704 04 | -12 |-320| -0.1 | 83 0.2 0.4 00| 0.0 |554|37.8
92705|06:47:39| 0.4 | -09 |-320/ -01 | 84 0.4 0.0 | 0.0 |554|37.8
92706 04 | -09 |-320| -0.1 | 89 0.2 05 00| 0.0 |554|37.8
92707 04 | -11 |-320/ -01 | 94 0.6 0.0 | 0.0 |55.4|37.8
92708 04 | -11 |-320| -01 | 91 0.2 0.6 00| 0.0 |55.4|37.8
92709|06:47:43, 0.4 | -1.1 |-320| -01 | 75 0.6 00| 0.0 |[554|37.8
92710 04 | -11 |-320] -0.1 | 59 0.2 0.8 0.0| 0.0 |55.4|37.8
92711 04 | -09 |-320| -0.1 | 48 0.8 00| 0.0 |[554|37.8
92712 04 | -11 |-320] -01 | 05 0.2 1.0 0.0| 0.0 |55.4|37.8
92713|06:47:47) 0.4 | -1.1 |-320| -0.1 | -0.6 0.8 00| 0.0 |[554|37.8
92714 04 | -09 |-320| -01 | -45 | 04 0.8 0.0| 0.0 |55.4|37.8
92715 04 | -1.1 |-320| -0.1 | -93 0.7 00| 0.0 |[554|37.8
92716 04 | -09 |-320| -01 | -146| 0.2 0.8 0.0| 0.0 |55.4|37.8
92717\06:47:51| 04 | -1.1 |-320| -0.1 | -115 0.9 00| 0.0 |[554|37.8
92718 04 | -11 |-320| -01 | -108| 0.2 1.0 0.0| 0.0 |55.4|37.8
92719 04 | -1.1 |-320| -0.1 | -10.6 1.0 0.0 | 0.0 554|378
92720 -02 | -18 |-320| -01 | -16 | 0.2 1.0 00| 0.0 |55.4|37.8
92721|06:47:55| -3.3 | -54 |-32.0| -0.1 | -6.8 1.0 0.0 | 0.0 |554|37.8
92722 02| -12 |-320| -01 | 48 | 0.2 1.1 00| 0.0 |554|37.8
92723 23 | 09 |-320( -0.1 | -7.0 11 0.0 | 0.0 |554|37.8
92724 16 | -04 |-320| -01 | -7.0 | 0.2 1.2 00| 0.0 |554|37.8




BUik— SSFDR RASEZIRKIEE

Time| UTC |Hand| Hand |Horz|Rudder|Rudder|Rudder|Slip Skid Spoiler

Whl | Whl | Stab| Peda Trim L] 1R 2L| 2R

Pos-C| Pos-P|Trim| Pos Pos| Pos
(sec) | (sec) |(deg)| (deg) |(deg)| (deg) | (deg) | (deg) |(ft/sec™?)|(deg) (deg)|(deg)|(deg)
92725(06:47:59 26.4 | 248 |-320/ -0.1 | -85 1.2 26 | 0.0 [55437.8
92726 255 239 |-320/ -01 | -95 | 0.2 11 70| 0.0 [554|37.8
92727 230| 21.3 |-32.0| -0.1 | -10.2 0.9 6.2 | 0.0 |55.4|37.8
92728 246 | 230 |-320| -0.1 | -11.2 | 04 0.9 6.2 | 0.0 |55.4|37.8
92729|06:48:03| 25.3 | 234 |-32.0| -0.1 | -7.2 0.8 6.2 | 0.0 |55.4|37.8
92730 248 | 236 |-320/ -01 | -48 | 0.2 0.5 6.2 | 0.0 |55.4|36.9
92731 246 | 232 |-320| -0.1 | -49 0.1 6.2 | 0.0 |55.4|36.9
92732 246 | 237 |-320 00 | -59 | 04 -0.3 | 6.2| 0.0 554|36.9
92733|06:48:07| 24.6 | 234 |-32.0| -0.1 | -5.8 -04 | 6.2| 0.0 |554|36.9
92734 244 | 232 |-320/ -01 | -65 | 0.2 -0.7 | 62| 0.0 554|36.9
92735 24.1| 230 |-320| -0.1 | -4.8 -0.8 | 6.2 | 0.0 |554|36.9
92736 216 | 206 |-320/ -01 | -43 | 0.2 -1.0 | 6.2| 0.0 554|36.9
92737|06:48:11| 9.0 | 123 |-32.0] -0.1 | -3.2 -0.9 | 44| 0.0 |554|36.9
92738 3.9 26 |-320| -01 | -34 | 0.2 -0.8 | 09| 0.0 554|36.9
92739 35 21 |-320| 0.0 | -47 -06 | 00| 0.0 |554]|36.9
92740 35 19 |-320] -01 | -57 | 0.2 -06 | 00| 0.0 |554]|36.9




AEC — mnm=wmEsns

Time | UTC Spoiler HydPres Revsr Unlk
-3L -3R 4L -4R -1 -2 -3 L R
(sec) | (sec) | (deg) | (deg) | (deg) | (deg) | (PSI) | (PSI) | (PSI) | (discrt) | (discrt)
92605 |06:45:59| O 0 0 0 3148 | 3072 - -
92606 3.516 0 1.758 0 3116 - -
92607 0 0 0 0 3152 | 3068 - -
92608 0 0 0 0 3120 - -
92609 | 06:46:03| 1.758 0 0.879 0 3152 | 3076 - -
92610 0 0 0 0 3112 - -
92611 1.758 0 1.758 0 3140 | 3068 - -
92612 0.879 0 0.879 0 3120 - -
92613 |06:46:07| O 0 0 0 3148 | 3068 - -
92614 1.758 0 0.879 0 3116 - -
92615 1.758 0 0.879 0 3148 | 3060 - -
92616 0.879 0 0 2.637 | 3124 - -
92617 |06:46:11| O 1.758 0 1.758 3156 | 3072 - -
92618 0 0.879 0 1.758 | 3120 - -
92619 0 2.637 0 0.879 3156 | 3072 - -
92620 0 0 0 0 3124 - -
92621 |06:46:15| O 0 0.879 0 3156 | 3076 - -
92622 0 0 0 1.758 | 3116 - -
92623 0 0.879 0 0.879 3156 | 3072 - -
92624 0 0 0 0 3116 - -
92625 | 06:46:19| O 0 0 0 3156 | 3076 - -
92626 0 0.879 0 0.879 | 3112 - -
92627 0 0 0 0 3156 | 3072 - -
92628 1.758 0 2.637 0 3108 - -
92629 | 06:46:23| O 0 0 0 3132 | 3056 - -
92630 35.156 | 34.277 | 36.914 | 37.793 | 3108 - -
92631 45.703 | 43.945 | 44.824 | 44.824 3152 | 3064 - -
92632 45,703 | 43.945 | 45.703 | 44.824 | 3108 - -
92633 | 06:46:27 | 45.703 | 44.824 | 45.703 | 45.703 3160 | 3064 - -
92634 45.703 | 45.703 | 45.703 | 45.703 | 3112 - -



BUik— SSFDR RASEZIRKIEE

Time | UTC Spoiler HydPres Revsr Unlk
-3L -3R 4L -4R -1 -2 -3 L R
(sec) | (sec) | (deg) | (deg) | (deg) | (deg) | (PSI) | (PSl) | (PSI) | (discrt) | (discrt)
92636 43.945 | 45.703 | 43.066 | 45.703 | 3088 - -
92637 | 06:46:31 | 41.308 | 45.703 | 43.945 | 45.703 3152 | 2928 - -
92638 55.371 | 45.703 | 44.824 | 45.703 | 3104 - -
92639 55.371 | 45.703 | 45.703 | 45.703 3148 | 2892 - -
92640 55.371 | 45.703 | 45.703 | 45.703 | 3108 - -
92641 | 06:46:35| 55.371 | 45.703 | 45.703 | 45.703 3152 | 2920 - -
92642 55.371 | 45.703 | 45.703 | 45.703 | 3112 - -
92643 55.371 | 45.703 | 45.703 | 45.703 3152 | 2916 - -
92644 55.371 | 45.703 | 45.703 | 45.703 | 3116 - -
92645 | 06:46:39 | 55.371 | 45.703 | 45.703 | 45.703 3160 | 2920 - -
92646 55.371 | 45.703 | 45.703 | 45.703 | 3120 - -
92647 55.371 | 45.703 | 45.703 | 45.703 3132 | 2064 - -
92648 55.371 | 45.703 | 45.703 | 45.703 | 3116 - -
92649 | 06:46:43 | 55.371 | 45.703 | 45.703 | 45.703 3092 | 416 - -
92650 55.371 | 45.703 | 45.703 | 45.703 | 3120 - -
92651 55.371 | 45.703 | 45.703 | 45.703 1356 | 384 - -
92652 55.371 | 45.703 | 45.703 | 45.703 | 3100 - -
92653 | 06:46:47 | 55.371 | 45.703 | 45.703 | 45.703 520 | 376 - -
92654 55.371 | 45.703 | 45.703 | 45.703 | 3112 - -
92655 55.371 | 45.703 | 45.703 | 45.703 440 | 376 - -
92656 55.371 | 45.703 | 45.703 | 45.703 | 3112 - -
92657 | 06:46:51 | 55.371 | 45.703 | 45.703 | 45.703 448 | 380 - -
92658 55.371 | 45.703 | 45.703 | 45.703 | 3112 - -
92659 55.371 | 45.703 | 45.703 | 45.703 320 | 372 - -
92660 55.371 | 44.824 | 45.703 | 45.703 | 3112 - -
92661 | 06:46:55| 55.371 | 44.824 | 45.703 | 45.703 24 | 372 - -
92662 55.371 | 44.824 | 45.703 | 45.703 | 3112 - -
92663 55.371 | 44.824 | 45.703 | 45.703 20 | 372 - -
92664 55.371 | 44.824 | 45.703 | 45.703 | 3112 - -
92665 | 06:46:59 | 55.371 | 44.824 | 45.703 | 45.703 16 | 372 - -
92666 55.371 | 44.824 | 45.703 | 45.703 | 3112 - -
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Time | UTC Spoiler HydPres Revsr Unlk
-3L -3R 4L -4R -1 -2 -3 L R
(sec) | (sec) | (deg) | (deg) | (deg) | (deg) | (PSI) | (PSI) | (PSI) | (discrt) | (discrt)
92667 55.371 | 44.824 | 45.703 | 45.703 20 | 372 - -
92668 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92669 | 06:47:03| 55.371 | 44.824 | 45.703 | 45.703 16 | 364 - -
92670 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92671 55.371 | 44.824 | 45.703 | 45.703 16 | 352 - -
92672 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92673 | 06:47:07 | 55.371 | 44.824 | 45.703 | 45.703 16 28 - -
92674 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92675 55.371 | 44.824 | 45.703 | 45.703 16 16 - -
92676 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92677 |06:47:11| 55.371 | 44.824 | 45.703 | 45.703 16 16 - -
92678 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92679 55.371 | 44.824 | 45.703 | 45.703 16 16 - -
92680 55.371 | 44.824 | 45.703 | 45.703 | 3116 - -
92681 | 06:47:15| 55.371 | 44.824 | 39.55 | 39.55 16 12 - -
92682 55.371 | 44.824 | 1.758 | 1.758 | 3112 - -
92683 55.371 | 44.824 0 0 16 16 - -
92684 55.371 | 44.824 0 0 3112 - -
92685 | 06:47:19 | 55.371 | 44.824 0 0 16 12 - -
92686 55.371 | 44.824 0 0 3112 - -
92687 55.371 | 44.824 0 0 16 12 - -
92688 55.371 | 44.824 0 0 3112 - -
92689 | 06:47:23| 55.371 | 44.824 0 0 16 12 - -
92690 55.371 | 44.824 0 0 3112 - -
92691 55.371 | 44.824 0 0 12 12 - -
92692 55.371 | 44.824 0 0 3112 - -
92693 | 06:47:27 | 55.371 | 44.824 0 0 16 12 - -
92694 55.371 | 44.824 0 0 3112 - -
92695 55.371 | 44.824 0 0 16 12 - -
92696 55.371 | 44.824 0 0 3112 - -
92697 |06:47:31| 55.371 | 44.824 0 0 12 12 - -




BUik— SSFDR RASEZIRKIEE

Time | UTC Spoiler HydPres Revsr Unlk
-3L -3R 4L -4R -1 -2 -3 L R
(sec) | (sec) | (deg) | (deg) | (deg) | (deg) | (PSI) | (PSI) | (PSI) | (discrt) | (discrt)
92698 55.371 | 44.824 0 0 3112 - -
92699 55.371 | 44.824 0 0 16 12 - -
92700 55.371 | 44.824 0 0 3112 - -
92701 | 06:47:35| 55.371 | 44.824 0 0 12 12 - -
92702 55.371 | 44.824 0 0 3112 - -
92703 55.371 | 44.824 0 0 12 12 - -
92704 55.371 | 44.824 0 0 3112 - -
92705 | 06:47:39| 55.371 | 44.824 0 0 12 12 - -
92706 55.371 | 44.824 0 0 3112 - -
92707 55.371 | 44.824 0 0 12 12 - -
92708 55.371 | 44.824 0 0 3112 - -
92709 | 06:47:43| 55.371 | 44.824 0 0 12 12 - -
92710 55.371 | 44.824 0 0 3112 - -
92711 55.371 | 44.824 0 0 12 12 - -
92712 55.371 | 44.824 0 0 3112 - -
92713 | 06:47:47| 55.371 | 44.824 0 0 12 12 - -
92714 55.371 | 44.824 0 0 3112 - -
92715 55.371 | 44.824 0 0 12 12 - -
92716 55.371 | 44.824 0 0 3112 - -
92717 | 06:47:51| 55.371 | 44.824 0 0 12 12 - -
92718 55.371 | 44.824 0 0 3112 - -
92719 55.371 | 44.824 0 0 12 12 - -
92720 55.371 | 44.824 0 0 3108 - -
92721 | 06:47:55| 55.371 | 44.824 0 0 12 12 - -
92722 55.371 | 44.824 0 0 3112 - -
92723 55.371 | 44.824 0 0 12 12 - -
92724 55.371 | 44.824 0 0 3112 - -
92725 | 06:47:59| 55.371 | 44.824 | 5.273 0 12 12 - -
92726 55.371 | 44.824 | 6.152 0 3108 - -
92727 55.371 | 44.824 | 5.273 0 12 12 - -
92728 55.371 | 44.824 | 5.273 0 3104 - -




y e

r 4 -

= RMEBERERS

Time | UTC Spoiler HydPres Revsr Unlk
-3L -3R 4L -4R -1 -2 -3 L R
(sec) | (sec) | (deg) | (deg) | (deg) | (deg) | (PSI) | (PSI) | (PSI) | (discrt) | (discrt)
92729 | 06:48:03 | 55.371 | 44.824 | 6.152 0 12 12 - -
92730 55.371 | 44.824 | 6.152 0 3108 - -
92731 55.371 | 44.824 | 6.152 0 12 12 - unlk
92732 55.371 | 44.824 | 6.152 0 3104 - unlk
92733 | 06:48:07 | 55.371 | 44.824 | 6.152 0 12 12 - unlk
92734 55.371 | 44.824 | 6.152 0 3108 - unlk
92735 55.371 | 44.824 | 6.152 0 12 12 - unlk
92736 55.371 | 44.824 | 5.273 0 3108 - unlk
92737 |06:48:11 | 55.371 | 44.824 | 2.637 0 12 12 - unlk
92738 55.371 | 44.824 0 0 3112 - unlk
92739 55.371 | 44.824 0 0 12 12 - unlk
92740 55.371 | 44.824 0 0 3112 - unlk




Mgk — SSFDR RSEBIIRRIEE
Time| UTC BRAKE BrkPed EECT/R ENG
OVHT |SYSInbd| L-CP| R-P| R-CP| R-P|Door-L |Door-R|EPR-L|EPR-R

(sec) | (sec) |(1-Active)|(1-Active)| (%) | (%) | (%) | (%) |(discrt)|(discrt)| (%) | (%)
92605(06:45:59 - - 15 15 11 0.8 * * 1.02 1.02
92606 - - 15 | 15| 11 | 08 * * 1.02 1.02
92607 - - 15 15 13 0.8 * * 1.03 103
92608 - - 15 15 13 0.8 * * 1.03 103
92609|06:46:03 - - 15 13 13 0.8 * * 1.05 105
92610 - - 15 13 14 0.8 * * 1.06 1.06
92611 - - 15 13 14 1 * * 1.06 1.06
92612 - - 15 13 12 1 * * 1.05 105
92613|06:46:07 - - 14 14 13 11 * * 1.05 105
92614 - - 14 13 12 1 * * 1.05 105
92615 - - 14 14 12 0.9 * * 1.05 105
92616 - - 14 12 12 1 * * 1.04 104
92617)|06:46:11 - - 14 12 12 0.9 * * 1.04 104
92618 - - 14 12 12 0.9 * * 1.04 104
92619 - - 14 12 12 0.9 * * 1.03 103
92620 - - 14 12 11 0.9 * * 1.02 1.02
92621|06:46:15 - - 14 12 11 0.9 * * 1.02 102
92622 - - 16 12 11 0.9 * * 1.02 1.02
92623 - - 16 12 11 0.9 * * 1.02 1.02
92624 - - 15 13 11 0.8 * * 1.02 1.02
92625(06:46:19 - - 16 14 11 0.9 * * 1.02 102
92626 - - 15 14 11 0.8 * * 1.02 1.02
92627 - - 15 13 11 0.8 * * 1.02 1.02
92628 - - 14 13 13 0.9 * * 1.02 1.02
92629(06:46:23 - - 14 15 1.2 0.9 * * 1.02 1.02
92630 - - 14 | 15| 12 | 08 * * 1.02 1.02
92631 - - 14 | 14| 12 | 09 * * 1.02 1.02
92632 - - 14 13 12 0.9 * * 1.02 1.02
92633|06:46:27 - - 14 15 12 0.9 * * 1.02 102
92634 - - 14 15 12 0.9 * * 1.03 103
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Time

UTC

BRAKE

BrkPed

EECT/R

ENG

OVHT | SYSInbd

L-CP

R-P

R-CP|

R-P

Door-L [Door-R

EPR-L

EPR-R

(sec)

(sec)

(1-Active)|(1-Active)

(discrt)|(discrt)

92637|06:46:31 - = 16 | 59 13 1.1 | DEP | DEP
92638 - - 17 |168| 1.2 | 194 | DEP | DEP
92639 - - 1.7 24 13 | 175 | DEP | DEP
92640 - - 16 |26.7| 12 | 20.3| DEP | DEP
92641|06:46:35 - - 16 | 29.7| 14 | 205 | DEP | DEP
92642 - - 16 32 14 | 21.2 | DEP | DEP
92643 - - 16 | 314| 14 | 248 | DEP | DEP
92644 - - 16 | 291| 14 | 241 | DEP | DEP
92645(06:46:39 - - 15 | 278 15 | 253 | DEP | DEP
92646 - - 16 [ 301| 14 | 243 | DEP | DEP
92647 - - 15 32 14 | 204 | DEP | DEP
92648 - - 16 | 294 | 14 25 | DEP | DEP
92649|06:46:43 - - 15 | 332 14 | 246 | DEP | DEP
92650 - - 15 |302| 13 |285| DEP | DEP
92651 - - 17 |338| 13 | 294 | DEP | DEP
92652 - - 17 |346| 14 |315| * DEP
92653|06:46:47 - - 17 | 374 13 23 * DEP
92654 - - 17 |381| 13 |243| * DEP
92655 - - 1.7 37 13 | 233 * DEP
92656 - - 17 |402| 13 |258| * DEP
92657|06:46:51 - - 17 |391| 13 |288| * DEP
92658 - - 16 |401| 15 |245| * DEP
92659 - - 16 |392| 15 |246| * DEP
92660 - - 16 |385| 15 |274| * DEP
92661|06:46:55 - - 16 |389| 14 |265| * DEP
92662 - - 16 |396| 14 |238| * DEP
92663 - - 16 |386| 14 |269| * DEP
92664 - - 16 | 395| 14 |271| * DEP

1.03
1.03
1.03
1.03
1.03
1.04
1.05
1.08
1.16
1.16
1.14
111
11
11
1.08
1.06
1.04
1.03
1.03
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02

1.03
1.03
1.03
1.03
1.03
1.04
1.05
1.08
1.16
1.16
1.14
111
11
11
1.08
1.06
1.04
1.03
1.03
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02




Y153 — SSFDR RMSHEIREE

Time| UTC BRAKE BrkPed EECT/R ENG
OVHT|SYSInbd| L-CP R-P R-CP R-P|Door-L |Door-R|EPR-L [EPR-R

(sec) | (sec) |(L-Active)|(1-Active) (%) | (%) | (9) | (%) |(discrt)|(discrt)| (%) | (%)
92665(06:46:59 - - 16 |349| 14 |201| * |DEP|102 102
92666 - - 14 |149| 14 |165| * |DEP|1.02 102
92667 - - 14 | 13| 12 | 12| * |DEP|102 102
92668 - - 14 | 86| 14 | 47| * |DEP|102 102
92669|06:47:03 - - 14 | 55| 12 | 48| * |DEP|102 102
92670 - - 14 | 13| 12 | 1 | * |DEP|102 102
92671 - - 15 |189| 12 |111| * |DEP|102 102
92672 - - 17 | 262| 12 |155| * |DEP|102 102
92673(06:47:07| - - 17 | 264| 13 |162| * |DEP|102 102
92674 - - 17 | 262| 11 |194| * |DEP|102 102
92675 - - 17 |206| 13 |231| * |DEP|102 102
92676 - - 17 | 220 13 | 20 | * |DEP|102 102
92677/06:47:11 - - 17 |241| 12 |201| * |DEP|102 102
92678 - - 16 |168| 13 |139| * |DEP|102 102
92679 - - 16 |171| 14 |141| * |DEP|102 102
92680 - - 15 | 99 | 13 | 33| * |DEP|102 102
92681/06:47:15 - - 15 | 82| 13 | 42| * |DEP|102 102
92682 - - 15 [177] 14 [ 94| * |DEP|102 102
92683 - - 16 |214| 14 |102| * |DEP|102 102
92684 - - 16 |219| 14 |134| * |DEP|102 102
92685(06:47:19 - - 15 | 217 14 |137| * |DEP|102 102
92686 - - 15 | 229| 14 |[143| * |DEP|102 102
92687 - - 15 | 225| 14 |126| * |DEP|102 102
92688 - - 14 |208| 12 [137| * |DEP|102 102
92689|06:47:23 - - 14 | 217 13 |146| * |DEP|102 102
92690 - - 15 |216| 14 |[172| * |DEP|102 102
92691 - - 15 | 21 | 12 |166| * |DEP|1.02 102
92692 - - 16 |217| 13 |238| * |DEP|102 102
92693(06:47:27| - - 17 |219| 13 |272| * |DEP|102 102
92694 - - 17 | 221 13 |303| * |DEP|102 102
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Time| UTC BRAKE BrkPed EEC T/R ENG

OVHT |SYSInbd| L-CP R-P R-CP R-P|Door-L|Door-R|EPR-L |EPR-R
(sec) | (se0) |(L-Active)|(L-Active) (%) | (%) | (%) | (%) |(discrt)|(discrt)| (%) | (%)
92695 - - 17 |316| 14 |369| * |DEP|102 102
92696 - - 16 |206| 13 | 37 | * |DEP|102 102
92697/06:47:31] - - 17 |196| 15 |378| * |DEP|102 102
92698 - - 16 |177| 13 |378| * |DEP|102 102
92699 - - 15 |141| 15 |326| * |DEP|102 102
92700 - - 15 | 95| 15 | 26 | * | DEP|102 102
92701/06:47:35 - - 15 | 15| 14 |188| * |DEP|102 102
92702 - - 15 | 15| 14 |107| * |DEP|202 102
92703 - - 15 | 15| 15 | 21 | * | DEP|102 102
92704 - - 15 | 15| 14 |225| * |DEP|102 102
92705(06:47:39 - - 15 | 15| 14 |203| * |DEP|102 102
92706 - - 15 | 14| 14 |189| * |DEP|102 102
92707 - - 15 | 14| 14 |128| * |DEP| 102 102
92708 - - 14 | 14| 14 |132| * |DEP|202 102
9270006:47:43 - - 14 | 13| 14 |144| * |DEP|202 102
92710 - - 14 | 14| 14 | 17| * |DEP| 202 102
92711 - - 15 |142| 13 |189| * |DEP|102 102
92712 - - 15 | 254 12 | 87| * |DEP|102 102
92713(06:47:47| - - 16 333 12 | 14| * |DEP|202 102
92714 - - 16 |508| 12 | 17| * |DEP| 202 102
92715 - - 17 |654| 14 | 61| * |DEP|202 102
92716 - - 17 |708| 15 |455| * |DEP|102 1.02
92717/06:47:51 - - 2 |781| 17 |892| * |DEP|1202 102
92718 - - 2 | 80 | 17 |894| * |DEP|102 102
92719 - - 2 |915| 17 |894| * |DEP|102 102
92720 - - 2 |915| 18 |892| * |DEP|102 102
92721/06:47:55 - - 909 |919| 891 | 73 | * |DEP|102 102
92722 - - 908 | 923| 91 |548| * |DEP|102 1.02
92723 - - 909 |91.9| 875 |546| * |DEP|102 102
92724 - - 909 |91.9| 77.7 | 894| * |DEP|102 102




Y153 — SSFDR RMSHEIREE

Time| UTC BRAKE BrkPed EECT/R ENG
OVHT|SYSInbd| L-CP R-P R-CP R-P|Door-L |Door-R|EPR-L [EPR-R

(sec) | (sec) |(L-Active)|(1-Active) (%) | (%) | (9) | (%) |(discrt)|(discrt)| (%) | (%)
92725(06:47:59] - - 011 | 923| 322 [424| * |DEP|1202 102
92726 - - 912 | 922 | 238 |353| * |DEP|102 102
92727 - - 911 | 922 | 224 |345| * |DEP|102 1.02
92728 - - 883 | 922| 16 |373| * |DEP|102 102
92729/06:48:03 - - 913 | 92 | 251 |296| * |DEP|102 102
92730 - - 855 | 92 | 19 |526| * |DEP|102 102
92731 - - 803 |91.8| 21 [365| * |DEP|102 102
92732 - - 789 | 915| 269 |286| * |DEP|102 102
92733(06:48:07 - - 772 | 743| 261 | 267| * | DEP|102 102
92734 - - 769 | 624 | 241 |287| * |DEP|102 102
92735 - - 759 | 61 | 264 |316| * |DEP|102 102
92736 - - 668 | 617 | 228 |374| * |DEP|102 102
92737/06:48:11 - - 569 |633| 198 |71.3| * |DEP|102 102
92738 - - 558 | 66 | 19.7 | 881| * |DEP|102 102
92739 - - 559 | 66.3| 19.2 | 886| * | DEP|102 1.02
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GODDFVELLT
AVIATION

23rd Floor, O-House Building
66 Sukhumvit 21, Bangkok 10110, Thailand
Phone: 66-2-2642716, -2717, Fax: 66-2-264-2709
E-mail: pollathorn srisuk@goodyear.com

FIELD REPORT

CUSTOMER: Corporate Jets, Inc. REPORT DATE: 05/01/2006
TIRE SIZE: H38x12.0-19 PLY/SPEED RATING:  20/210
SERIAL NO: 41281600 NEW/R-LEVEL: Now
PLANT CODE & DATE: Goodyear Thailand CASING MFG: Goodyear
REQUESTED BY: Mark Hudson PART NO.: 382K03-2
LOC. OF INCIDENT: Kaohsiung, Taiwan INCIDENT DATE: 09/12/05
LOC. OF REMOVAL:  Kaohsiung. Taiwan FLIGHT NO: Wik
AIRCRAFT NO/TYPE: 119984M/BD700(Global Express) REM. SKID: 4 mm.
POSITION: 2 NO. LANDINGS: 121

A/C DAMAGE: Yos REPORT NO: A4S 051201

REASON FOR CUSTOMER REMOVAL: Tire burst on landing.

AIRLINE COMMENTS ON TIRE/WHEEL ASSEMBLY:

Incident Tire Mate Tire
Wheel Serial Humber M/A 0168
Tire Serial Humber 41281600 41291601
Rotread Revel Hew How
to. Of Landing(cycle) 121 121
Remaining skid depth (mm.) 4 mm, 4 mm.
Wheel Position MLG # 2 MLG # 1
Record Tire Inflation Pressure (Before incident) | 1174 (operating pressure=175 psi) | H/A
Record Tire Inflation Pressure (After incident) 0 psi /A

Damage sustained:
4 piece of tire (approx 10"x18") departed the tire and contacted the aircraft near the aft spar of tha wing

directly above the #2 wheel. This contact severed hydraulic lines on #2 and #3 hydraulic systems, severed four
wire harnesses, and did structural damage.

Filot Repert:

“ AUTO BRAKE' landing using the “MEDIUM" setting. Hormal approach. landing, deceleration, and TR
deployment. Pilot felt a slight pulsing during this period, starting at time of the initial touchdown.

Additional comments:

The tire did not come off the rim and the tire bead area looked like it remained seated. During towing the tire
did not appear to be spinning on the rim.

GOODYEAR INSPECTION & OBSERVATIONS OF TIRE: the tire serial number, it almost 100% can be recovered
to aid in this analysis.

Upon visual inspection of the casings at Kachsiung Airport

in Taiwan on Jan 5, 2006, the following was observed: There are no sign of heat generated and cut marks shown
on the remaining of the casing. Bead and sidewall areas

There is a portion of the incident tire (approx 10"x8") found normal while innerliner shows slightly wrinkles

completely detached down to lower sidewall area from 12 possibly occurred after the tire burst.

o'clock to 3 o'clock (See phato 1 & 2), as viewed from

Contains Confidential and/or Proprietary Information. May llot Be Copied or Disseminated | 1
Vithout Express Consent of The Goodyear Tire & Rubber Company
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Photo 2

Photo 3: Reassemble the returned pieces on the casing

There is a large flat spot at 12 o’clock (in relation to the
tire serial number, as viewed from the tire serial number)
along with a diagonal-break (see photo 4).

Photo 4: Flat spot along with a diagonal-break

CONCLUSIONS BASED ON INSPECTION & OBSERVATIONS:

From the appearance of the tire, it is obvious that the
tire failed due to flat spot or skid burn in the tread
rubber down to casing plies causing the tire blew out then
the aforementioned piece was detached due to high
inflation pressure of the tire and combined with the high
centifical force,

Brake lock might be the cause of skid burn but could not
be determined what was the root cause of brake lock at
this time.

PREVENTATIVE / CORRECTIVE ACTIONS:
Not required by Goodyear.

TIRE DISPOSITION:
The tire and its mate will be sent to Goodyear Technical
center, Akron, USA for further analysis.

ANALYSIS PERFORMED BY:

Kho Kok Thye and Pollathorn S.

Pollathorn Srisuk
Preduct Support Manager

Aviation Tire - Asia
Phone: +661-815-0280
E-mail: pollathorn_srisuk@goodyear.com

Contains Confidential and/or Proprietary Information. May Not Be Copied or Disseminated
Without Express Consent of The Goodyear Tire & Rubber Company
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This report provides a summary of the investigation into the Ianding incident of the Global Express Afrcraft
Serial Mumber 9009 at Kaohsiung airport on Dec 9, 2005, The report documents findings refevant to the
atreraft systenss behavior during the tocident based on the flight crew reports, FDR & CVR data, plus testing
completed on aireraft systems of components.

On Dec 9%, 2008, Global BExpress Adrcraft 8/ 9009 landed in Tatwan Kachsiong airport (RCKH) after an
uneventful departure and short flight from Taipei (RCTP).

The flight crew reported a normal approach and touchdown at RCKH, in good weather conditions, with Auin
Brake selected to Medium setting. Slipght pulsing was noted during the landing roll.

Shortly after touchdown and deployment of the Thrust Reverses (TR), the crew noted maltiple BICAS
mesx‘wcs, and faiture indications related to T/R, hydrautics No. 2 and 3, and brakes.

The crew also noted Toss of nose wheel steering, and stated that the aireraft continued 1o slow down along the
centerline of the runway, with the reported loss of normal and emergency braking. The aircraft drified 1o the
right as it was slowing, then exited inte 3 taxiway, and came to 4 safe stop at the adjacent grass arca.

After deplaning, the crew noted failure of Mo, 2 tire (Left Inboard), and damage to aircrafl system installations
at the left wing Aft Auxiliary Spar area.

There were no injaries o the aircraft crew, or others on ground. The event was classified 85 an  Tncident * by
Tatwan Avistion Safety Council anthorities.

The results of this mvestigation conclodes that a conditivn of emporary deep skid of No.2 wheel, afier
touchdown resulied in tire fatlure, which in tm caused Hailing tive damage to Hydraulic system Nou2 and 3
tubing, Hap actuation, and flap and spoiler system harnesses in the aft auxiliary spar aren.

The investigation also concludes that the most probable cause of the poted deep skid condition was internal
contamination of the No.2 wheel Brake Control Valve, most likely caused by simall rubber purticles, from an
improperly installed valve seal.

Note: Cmtac’t ET. D S. (Montréal) for a copy of the Cam@iete i}acumgm
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1.0 INTRODUCTION

On Friday Dec 9, 2003, Global Express Aircraft S/N 9009 departed Hong Kong for a flight
to Taiwan Kaohsiung airport (RCKH), with a stop at Taipet Chiang Kai- Shek airport
(RCTP).

First leg of the flight was completed normally, with take off and landing taking place in good
weather conditions, and no standing water or contamination on either airport ramps or
runways {Retl2, 12).

Following an uneventful departure and short flight from RCTP, the crew reported a nornmal
approach and touch down at RCKH, with Auto Brake (A/B) selected to Medium setting.

Slight pulsing was noted during the landing roll, starting at touch down (Ref.1). The aircraft
weight and speed at touch down were calculated to be approximately 60,000 Lbs, 111.0 Kias
regpectively (Ref 1, Ref.3),

Shortly after touch down and deployment of spoilers, and Thrust Reverses (TR), the crew
noted multiple EICAS and failure indications related to T/R, hydraulics # 2 and 3, and brakes
{Ref 1 and 3).

The crew also identified loss of nose wheel steering, and stated that the sircraft continued to
slow down alonyg the centerline of the runway, with reported loss of normal and emergency
braking. The crew reported that the aircraft drifted to the right side of the runway, af a speed
of 5 to10 MPH, then exited onto a taxiway with no brakes, or steering, finally coming to a
stop at the adjacent grass arca (Ref.l and 3}, (Photos 1, 11)

An inspection of the aireraft after it had come to stop, revealed failure of # 2 tire {Lef
Inboard), and damage to aircraft system installations in the feft wing Aft Auxiliary Spar area,
The damage was Hmited to hydraclic systems #2, #3 tubing, flap actuation components,
harnesses installation for the spoiler and flap system, and structursl snd bracket components
in the spar area, and slight damage to right inboard flap was also reported. (Photos 2.3.4)

During a runway walk back, pieces of tire, and small metal brackets that had departed the
atrcraft were collecied, and identified with the respect to their relative location on the runway
{Photo 10}

BOMBARDIER DONFIDENTIAL PROPRIETARY INFORMATION, NOT FOR DISCLOBURE UMDER ANY ACCESS TO INFORMATION OR
SIVILAR LAWE OR OTHERWISE WITHOUT THE PRIOR WRITTEN CONIENT OF BOMBARIHER INC.
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FDR and CVR data were retrieved and made available for the relevant authorities for
mvestigation and documentation of the incident.

The event was classified as an “Incident” by the Taiwan Aviation Safety Council authorities.
{ASC). There were no injuries to the aireraft crew, or others on ground.

Bombardier Product Support and Engineering team produced a plan to investigate the cause of
failure, and to provide repair and testing of the aircraft. Subsequent to the repairs and
successful testing of the aircraft systems, a ferry plan with appropriate limitations was defined
for flight approval of the aircraft’s return back to the main base. Final repairs and return to
service were completed at aircraft’s main base.

A list of aireraft system components required for investigation was identified. The
components were removed from aireraft, quarantined, and sent to appropriate testing facilities
for mvestigation. The testing of the relevant components were witnessed by Bombardier,
Engineering specialists.

This report, documents the results, and conclusions of the Bombardier investigation completed for
Global Express Aircraft 9009 landing incident at Taiwan Kaohsiung airport. On Dec 9% 2005

2.0 AIRCRAFT INFORMATION

Global Express BD 700-1A10 aireraft, Serfal Number 9009, US registered number N99SAM,
operated by Corporate Jets Inc., was manufactured in year 1999, with Transport Canads Type
approved Maximum Take Off Weight of 96,000 Lbs,

At the time of the incident, the aircraft had accumulated approximately 2304 flight hours, and 987
landings, with no reported accident or incident history.

At the time of incident, the asircraft had accomulated approximately 168 flight hours and 69
landings the since last 500 HRS check.

3.0 FLIGHT INFORMATION

The aircraft had departed Taipei (RCTP) airport, en route from Hong Kong, for a short
positioning flight to Kaohsiung (RCKH) airport in Taiwan.

BOMBARDIER CONFIDENTIAL PROPRIETARY WFORMATION, NOT FOR DISCLOSURE UNDER ANY ACOESS TO INFORMATION OR
SIME AR LAWS OR OTHERWIBE WITHOUT THE PRIOR WRITTEN CONSENT OF BOMBARDIER INC.
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Reported and caleulated aircraft weight and attitude for takeoff and landing were reviewed, and
found to be within normal limits. Touchdown speed, vertical and lateral accelerations were also
normal {(Ref 1, and Ref 3).

Reported meteorological, and airport information, do not indicate any relevant weather, runway,
taxiway, or ramp conditions at Taipei, or Taiwan airport, that could be considered to have had any
impact on the aircraft system’s operation. (Ref. 2. and 12)

Review of the flight FDR, CVR transcripts, and flight crews debrief, indicate no atreraft system
failure, or abnormal condition, prior touchdown that could have had any significant effect on this
landing mcident {Retfl1, 3 4).

Based on the above noted flight information, the main focus of this investigation was directed to
events related to landing and taxi portion of flight.

4.0 AIRCRAFT DATA

A review of the aircraft, and relevant systems behavior during the Dec 9" tanding is provided
here. The information for this review was collected mainly from FDR and CVR data. {Ref 3, 4)

The above information was supplemented by crew’s post flight de-brief statement, Flight crew
telephone interview, site landing and taxi traces provided by ASC (Ref 9), and tire pieces
collected from the runway. Bombardier Field Service Representative (FSR) e-mail {Ref, 2}, and
aircraft and site photos attached, plus results of testing and examination of components removed
from the aircraft have been also inctuded.

For the purpose of this review, FDR Sample Record number (SR} 92629 will be used as the
touchdown time, and reference datum {TD + 0.00 Sec). SR 92629 is referenced against UTC time
stamp 06:46:22, and local time 14:46:22.

It should be noted that Sample Record is incremented in one second intervals, while FDR data is
recorded at varying sampling rates. The sampling rate can range from UTC time at onc sample
every Four seconds, to acceleration data, at Eight samples per second. This variation in sampling
rates may occasionally cause various FDR data stream to be out of alignment by one frame due to
round off. The potential effects of this alignment shift are considered to be negligible for the
purpose of this investigation .

BOMBARDIER CONFIDENTIAL FROPRIETARY WFORMATION, NOT FOR DISCLOSURE UNDER ANY ACCESS TO INFORMATION OR
SIMILAR LAWS OR OTHERWISE WITHOUT THE PRICR WRITTEN CONSENT OF BUMBARDIER 1NC.

BYOINT-12 MW 2004-10




fUsRil REUHIERSE

DOC: RBS.C700-108
BOMBARDIER poc 08

PAGE: 5of 84
DATE: 8 JUNE 2006

GLOBAL EXPRESS AIRCRAFT 9009 SYSTEMS REPORT - KAOHSIUNG AIRPORT
LANDING INCIDENT

4.1 TOUCHDOWN AND TAXI -AIRCRAFT SYSTEMS

The FDR data for this section were extracted from FDR data run results directly or from plots 1-6
included in Appendix A of this report. Some plots are duplicated in lager view for better
resolution.

411 The review indicates that, after a typical ILS approach, the aircraft had a normal
touchdown, with all systems operating, flaps 30, slats out. The aircrafl speed was 111
Kias, and vertical acceleration (Nz) 0.96 -1.1 g . Prevailing winds were recorded to be
approximately 10 knots, and from 260 degrees direction, {Ref3)

4.1.2 FDR data (Plot 2) indicate a transitory Right MLG {Main Landing Gear), WOW
{Weight On Wheel) at SR 92629, followed by steady WOW transition for Left MLG, at
SR 92630(TD + 1 Sec). The Right MLG steady WOW transition, and start of spoilers
deployment are shown to be at SR 92631 {TD + 2 Sec). At this point, the recording
dicates g longitudinal deceleration (Nx) of less than ~0.10 g, typical and expected
value prior to application of brakes, similar to recordings for previous flights

4.1.3 AL SR 92636 (TD + 7 Bec), the Left, and Right Thrust Reversers (T/R) start
deployment, and are fully deploved by SR 92638 {TD + 9 Sec.). This time coincides
with Nose Landing Gear (NLG)Y WOW transition to ground at approximate aircrafi
speed of 90 Kias. It is also noted that by this time, the rapid increase of deceleration
Mx had reached —0.24 g, which is in line with brake system design ramp up target for
Medinm A/B setting of & Fi/Sec *#2.

4.1.4 At SR 92639 (TD + 10 Scc), where pilot brake pedals are applied, releasing A/B, the
aircraft had reached an Nx of -0.26g, and speed of approximately 85 kts. Next, the
aircraft deceleration is initially reduced to less than 0.1 g, but rapidly increases, in
response to pilot pedals input, to 0.24 g at (TD+15 Sec). From touchdown, to this point
there were no FDR or system EICAS mdications of abnormal system functionality or
performance, and the A/B function had remained engaged.

1t is noted that the erew de-brief also indicates that the afrcraft had started to decelerate
normally, as the nose was gradually lowered to the runway, and T/R s deploved, all
normal. The Pilot Monitoning (PM) however, indicated that he felt a slight pulsing
during this period, starting at the time of the initial touch down, and questioned if the
Pilot Flying (PF) had released the A/B,

BOMBARDIER CONFIDENTIAL PROPRIETARY INFORMATION, NOT FOR DISCLOSURE UNDER ANY AGCESS TO INFORMATION OR
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4.1.5

4186

During a subsequent review discussion, {telecon on the | 6" of March 200), the crew
stated that the pulsation was considered to have been above levels normaily observed in
previous flights,

AL SR 92645 (TD + 16 Sec) the aircraft deceleration indicates a distinet reduction from
.24 g, to between 0.15 g & 0.18 g, in three seconds , This reduction in deceleration is
contrary to effects expected, since the pilot pedal displacement was increasing. lis
aleo noted that at this time, Nz, the atrerafl vertical acceleration shows a minor bt
distinct increase in level of oscillation (Plots 2 and 6).

At SR 92648 {TD + 19 Sec), the FDR indicates a rapid drop of Hydraulic #3 pressure
(Plots 2 and 5). Similar pressure drop is recorded for Hydraulic #2, at time 52632 (7D
+23 8ec) . These events are also noted in the flight crew de brief statement, are
indicative of rupture of the afrcraft’s Hydraulic #2, #3 tubing, in the aft spar area ,
which supply the left wing flight controls. Site Photos confirm rupture and separation
of hydraulic lines. {Photoe 2}

It is recognized that rupture of hydraulic lines resulted in loss of functions powered by
Hydraulic #2 and #3, including the steering system, which is supplied by Hydraulic #3.
However, the inboard and outboard brakes, while gradually depleting by pilot brake
application, remained pressurized above 1400 PSI, until after the aircraft exited the
runway. {as indicated by first low brake pressure caution message that cccurred later,
at SR 92741 {TD+ 113 Seo).

Brakes remained available after loss of main hydraulics, due to a design feature which
isolates the brake lines, from a depleting main system, via respective in line check
valves, and dedicated brake accumulators.

A veview of brake pedal position (Plot 3} indicates that the pilot controlled and
modulated left and right brakes between 0 % - 40 % of pedal travel, symmetrically and
differentially, during SR 92638 (TD + 10 Sec) to SR 92714 {TD + 85 Sec).

The plots show that onty past this time, higher pedal inputs were required by the pilot to
control the aircrafl speed and direction. In fact, pilot right brake pedal gradually
increased from almost zero at SR 92680{TD+51 Sec), to 38%, at SR 92695 (TD+66
Sec). The 38% right pedal input iz maintained for another five seconds, while the left
brake pedal is reducing. This clearly is an indication of pilot differential braking, fora
controlled right turn.
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FDR records of the aircraft heading (Plot 3) indicate a sharp change of direction to the
right, around SR 92683 (TD + 57 Sec), with aircraft IRS pround speed of about 13 ks,
This data is in agreement with time projected reference, deducted from landing and taxi
traces (Ref 9 - Photo 10 and 11) and confirms aircrafis controlled differential braking
turn nto the taxiway D (Delta).

Comparing timing of (TD + 113 Sec) for low brake pressure caution indication, versus
time of (Td + 57 Sec) for aircraft turn into taxiway Delta, and considering pilot activity
modulating brakes, up to (TD + 87 Sec.), it is concluded that braking, although possibly
at reduced levels, remained avatlable to the crew for control of aircraft speed, and
differential brake steering into the taxi way.

Results of the brake pressure depletion testing are provided later in section 6.1 of this
report

4.1.7 Loss of Hydraulic #3 pressure at SR 92647 (TD + 19 Sec), resulted in the sudden loss
of powered steering. However nose gear shimimy control, and steering caster mode
allowed some level of un-powered steering of the aircrafl, via available differential
braking.

Based on remaining differential braking available at the time, as discussed in Para.
4.1.6 above, it is clear that the pilot was left with adequate level of control, to steer the
aireraft into taxiway Delta, 1t is also noted that once the nose whee! was castered to
steer, the aircraft would continue to turn, unless effective differential braking was used
to straighten the castered nose wheel.

It is believed, that onee the aircraft turned into the taxiway, the availability of
differential braking was reducing rapidly by brake accumulators depletion. This
condition, combined with a decreasing aircraft forward speed, caused differential
braking to become ineffoctive in straightening the castered nose wheel, and the aircraft
continued turn to the right, and then exited into the adjacent grass area.

The effect of differential thrust from right engine T/R having * failed’ in the extended
position was analyzed by simulation, for this part of landing roll and taxi power setting.
The results show minimal effect on directional control with a minor bias for aiding
right turn steering.
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4.2 SITE INFORMATION
4.2.1 AIRPORT SITE AND RUNWAY

Recorded Longitudinal and Latitude coordinates, and integrated aircraft speeds were reviewed
against landing traces provided by ASC. They were also checked against Sept 03 issue Jeppesen
charts. The result indicates that the aircraft exited the runway onto taxiway Delta, approximately
5000 feet past the point of touchdown, This provides an approximate touchdown location of
2300-2400 foot point on the runway, close to 1500-2500 foot point mentioned in the crew’s
debrief.

This data indicates that the first piece of component separated from the aircraft (shield H}, was
located at approximately 2800 feet past the touchdown point. The last piece, which is identified
as the largest piece of the tire (piece A}, was found at around 3830 feet location from touchdown.
{Photo 9 and 10)

4.22  AIRCRAFT DAMAGE

As was indicated in section 1.0 above, damage to the aircraft was limited to hydraulics and flight
controls installations in the left wing aft auxiliary spar, divectly above left MLG inboard wheel
{#2). There was also minor damage to wing brackets and supporting structures. The system
installations affected were Hydraulic #2, and #3 tubing, flap drive components, hamesses and
wiring installation for the spoiler and flap system The left inboard flap had some black (tire)
rubbing marks and right tnboard slight surface skin damage.

There was no damage to NLG, and MLG or their installations, except for the failed # 2 tire Jand
slight damage to #2 wheel .

There was hydraulic fluid leakage in the aircraft damaged are, runway, and the taxiway. There
was also taxiway light damaged, as a result of a low speed flap contact.

50 HARDWARE EXAMINATION AND TESTING

Relevant brake control system components were removed from the aireraft for investigation,
The components were identified based on preliminary assessment of the incident FDR, FSR
submitted reports and site photos, indicating tire #2 blowout failure as the cause of the
incident.

See below simplified brake system diagram, and hydraulics schematics.
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FIGURE 1 - BRAKE SYSTEM DIAGRAM
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FIGURE 2 - BRAKE SYSTEM HYDRAULIC SCHEMATIC
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The following components were guarantined after removal from the aircraft, and sent to
appropriate testing facilities for investigation. Examination, and testing of components removed
from aircraft, were witnessed by Hombardier Engineering system specialists.

51 TIRE

Main Landing Gear tire Part Number 382K03-2, is a 20 Ply Rating, 210 MPH rated H38 X
12-19 tire made by Goodyear Tire Co. of Akron, Ohio.

The failed tire, /N 41281600 with reported 121 landings prior to failure, was removed from
the aircraft left MLG inboard wheel, and visually examined at location by ASC and Goodyear
Tire Company representative (Refl10), (Photo 5, 6, 7)

The tire, the mating wheel, plus tire pieces collected from the runway, were then sent to
Goodyear Tire Engineering facility in Akron Ohio for examination. {Photo § and 9)

The examination took place on Feb 27%, 2006, with Bombardier tanding gear and brake
system specialists present. The Goodyear Tire product support and engineeting team were
assisted by the company’s accident investigation specialists.

The main body of the tire, the wheel, and smaller tire pieces collected from the ranway, were
subject to detail visual and lab examination. Manufacturing and product airworthiness
records, TSRO approval documents, in service history, and removal rate of the tire, were also
examined.

The examination did not indicate any manufacturing flaw, rib failure, shoulder/casing
separation, ply separation, blisters or tire bulge that could be considered as the cause of its
failure.

There were also no evidence of maintenance negligence, heat damage, tire slippage on rim,
runway or FOD damage. There was some minor signs of inner liner wrinkling that could
suggest low inflation pressure, but this was clearly not the cause of tire failure due to its
relative location on the tire. The wrinkling could have resulted during tire rotation after
failure.

The result of the tire examination indicated that the cause of #2 tire failure was an induced
transient deep skid, and blow out. The condition, clearly evident by a typical flat spot,
concentric ply ring marks, and cross tear pattern around 11:00 clock from serial number
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markings, when viewed from inboard. Examination indicated that the initial event, was
followed by wheel & tire votation, which in turn resulted in tire flailing, and separation of tire

pieces,

Examination of tire pieces, and their respective Jocations on the runway clearly indicate that
the deep skid condition took place after the touch down, past the initial part of the landing roll.

5.1.1

5.1.2

Examination of tire piece “F” which was found upstream of pieces “C”, and “A”,
exhibited gouges, heavy rubbing and tearing marks under microscope. The piece
(approximately 1.5 x 3.0 inches) was most likely separated from the “skid patch’ area
by dragging, and tearing.

Tire pieces “17, and “H” showed signs of tearing and indication of early separation
from the main body soon after tire blow out, a3 there were no signs of repeated
damaged marks.

Examination of tire piece “C”, which was from the area of the tire away from the “skid
patch’, showed ‘clean’ tearing separation marks on edges, no major gouges or damage
on the crown surface, and no wear on the shoulder decorative rib “GG grooves”. This
indicates that the piece most likely separated, after the imtial skid and tire blow out,
and when the tire and wheel started rotation again. This tire piece was found
downstream of “F”, and upstream of tire pieces "A”,

Examination of the largest piece “A”, (approximately 22.0 x 17.0 inches {lat), separated
from the crown area, and provided valuable information. The piece, was from crown
area of the tive between 11:00 fo 3:00 o’clock, and adjacent to the skid patch. {Photo 7,
& and 9

The picce on one end, and the sides, had clear signs of “clean’ separation cuts.
However the other end (adjacent to the skid patch), had a collection of uneven,
frayed and stretched cords.

The stretched and frayed nylon cords, are a clear indication of piece “A” remaining
attached to the main body of tive, during initial blow out, and later separating due to
centrifugal loads during rotation. The location of the piece on the runway supports
this conclusion.

Bvidence of tire skid and subsequent rotation of tire can be found in the photos of
the tire taken where aireraft had come 1o rest. The photo clearly shows, the skid
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patch had rotated away from the ground contact position. The wheel & tire
examination earlier, revealed that there was no tire rotation on the wheel. (Photo 1)

The piece, also had shallow marks across the crown cord, indicating repeated
strikes against some aireraft structural member / component.

It was noted that piece "A” was from the crown part of tire, located clockwise
downstream of the skid patch (when viewed from inboard side). The picce
therefore was not facing the runway surface during the skid, and could not have
been separated without post skid wheel rotation, and high centrifugal forces.

Based on collective evidence observed for plece “A”, its size, its adjacent location
to the skid pateh, and indications to the mechanism of its final separation, it is
concluded that piece “A” was the flailing section rotating with the remaining main
part of the tive, striking the wing aft spar area.

515 A review of the tire failure, and projected shedding of radial trajectories, excludes
direct impact striking of components nestled in the rear spar area. It also strongly
suggests that a rotation of a flailing tire is required for the level, and type of damage
observed on system installations in that area,

The evidence indicating that some of the components {flap torque tube, wiring,
hydraulic lines, and sheet metal shield) were *pulled down and out’ by a rotating
tire piece, as opposed to being “pushed in’ by trajectory impact, is noted here for
reference {Phote 2). Additionally, the black rubbing mark on the inboard flap,
suggesting flailing tire contact must be mentioned,

Finally, location of piece “A”, as the furthest component found on the runway from
touchdown point, is noted as confirmation of above futlure scenario. Photos of tire
debris at the location where the aireraft had come 1o rest, shows the location of
missing piece “A” relative to the skid patch location (See Photo 1, 8, 9)

Details of tire examination are documented in Goodyear investigation swmmary
{Ref. 11X
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5.2 WHEEL ASSEMBLY

Left inboard MLG wheel was initially included in tire investigation. Tire to rim interfaces
were examined for flaws, damage, tire slippage, or other potential abnormalities, No tire to
wheel anomalies, or conditions that could cause, or be a contributor to tire failure were found.

At the conclusion of the tire inspection, the wheel was sent to Goodrich Corporation in Troy
Ohio, as part of the wheel / brake assembly investigation witnessed by Bombardier brake
speciahists.

Wheel P/N GW 313-1100-5, 8/N 147 was visually inspected for proper structural, bearing
surfaces, and heat shield condition. The over pressure valve, and fuse plug integrity were also
verified. Radial and drive lug alignment, in addition to proper interface with the brake
assembly were examined. The inflation valve was pressurized to 170 P81, and checked for
leakage.

It was noted that the out side face of the wheel showed sign of non standard paint over spray
and minor contamination which are both considered immaterial in the context of this
investigation, There was also black marking, indicating tire rub in one location on the face of
the wheel.

In summary, the results of this examimnation and testing do not identify the wheel or
wheel/brake interface to be the cause or a contributing factor to the tire fatlure. There were no
sign of internal markings, nicks or gouges that could point to FOD or brake parts binding
against the wheel, restraining its rotation.

Full result of the wheel assembly investigation is documented in Goodrich investigation report
{(Ref.8).

5.3 BRAKE ASSEMBLY

Brake assembly P/N GW213-2001-3, S/N 103 was the subject of extensive visual inspections,
functional and cold chamber testing.

Extensive Brakes ON/ Brakes OFF pressure, hysteresis, and brake drag, and brake release
testing were conducted in room and extreme cold temperatures down to -85 Deg F.
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Additionally, after completion of the testing, during tear down, all rotors and stators were
subject to detailed dimensional checks, surface measurement for flatness, rough spots, de-
lamination.

The brake assembly testing and inspections results show minor hydraulic leakage at a piston
rod during pressure and cold soak tests, and minor rotor /stator surface imperfections. Some
minor surface contamination was also noted.

The leakage at the piston rod seal area, and the minor surface anomalies, were assessed in
details and are concluded not to have had any effect or contribution that would result in any
significant brake drag, or a brake jammed condition.

Full and detailed results of the wheel assembly investigation, are documented in Goodrich
investigation report (Ref. 11).

54 BRAKE CONTROL UNIT

54.1 Brake Control Unit (BCU), Part Number GW415-7123-5 is a two channe}
Active/Active brake control, and anti-skid digital controller. The unit also incorporates
an analog supervisor for the most critical failure mode of un-commanded brake during
take off. The unit provides for appropriate communication of normal or failed brake
system status, for cockpit indication, and can provide full {100 %) braking after the loss
of one channel,

The unit also provides for selectable Auto Braking with three settings of High,
Medium, and Low. It also provides for Touch Down and Locked Wheel Cross
QOver protection,

in case of loss of total BCU function (loss of normal braking), the crew can use
emergency braking from a cockpit lever, which bypasses the BCU, and anti-skid
profection.

£4.2 BCU, S/N 333 was removed from the atreraft, its NVM downloaded, and the unit then
subjected to checks, and extensive Acceptance Test Procedures (ATP).

The visual check indicated that the urit was in good condition, and all pins and
connectors looked normal. The NVM downloaded records showed that the only
anomaly recorded the day of incident, was an A/B bus communication fault,
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Analysis of the data indicated that the time of the fault recording was 6: 4% AM
(aircraft time), and at zero wheel speed, which was not related to the landing
incident event. The fault was identified to be a nuisance indication caused by
different power up times from two separate aircraft 28 V DC buses feeding the
BCU.

Additional testing and simulation of various scenarios were also completed to verify
BCU’s response to input parameter failures. The checks and testing took place at
Crane Hydro-Aire engineering laboratory, with Bombardier brake system specialist
participation.

The laboratory simulation rig incorporates production equivalent aircraft brake
system hardware, except for the wheel spin up signal which is simulated. The rig 1s
a high fidelity integration and certification engineering rig, and therefore
representative of the aircraft brake system performance, and functionality.

Relow a summary of relevant simulations testing completed, are noted for
reference. Full and detailed results of BCU investigation is documented in Ref.5,
Hydro-Aire Test and Evaluation Report.

The result of checks, testing, and NVM review of the BCU. indicated that the unit
was not the cause of #2 tire failure.

Below are block diagrams of the BCU and its interface with the brake system,
provided for reference.
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5.5 BCU SIMULATION TESTING

The following simulation rig testing was conducted to verify proper BCU unit A/B ARM, and
ENGAGE functionality during normal operation, as well as simulated failure conditions.

For ease of reference A/B ARM, and ENGAGE logic is referenced below
Auto Brake ARM
+  A/B Cockpit Switch Selected to HIGH, or MED, or LOW
® Aircmﬁ in Air Mode
e  Pilot and Co-pilot Pedals at Less Than 20% Deflection
»  Wheel Speeds at Zero

e No Brake System Fault

Auto Brake ENGAGE
e  A/B Armed
s Ground Spoilers (GS) Deploved

«  Wheel Speed Above Zero {(latched after 3 seconds)

551 Normal landing with A/B selected to MED was conducted, simulating all wheels spin
up, then GS deploved, followed by WOW.

The result was normal expected deceleration and no EICAS Fault / Failure
indication,
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552

5.5.3

554

5585

5586

55.7

Same as above (5.5.1) except WOW was NOT selected (no WOW).

The results for ARM , ENGAGE, and deceleration function was the same as
(5.5.1), down to the 10 kts antiskid drop out threshold.

Same as above {5.5.1) except with ONE wheel (left inboard wheel) locked, (no spin
up) at touch down, and landing roll.

The results for ARM , ENGAGE, function was the same as {5.5.1) with no EICAS
fault indication.

Same as above (5.5.1) except with ALL wheels locked {(no spin up) at touch down, and
landing roll.

The A/B remained Armed, but the A/B did not Engage, and there was no A/B
deceleration,

Same as above (5.5.1) except introduce one wheel Jocked (no spin up) after A/B had
been engaged post touch down,

The result indicated that the A/B remained engaged and commanded according to
the A/B schedule, but was dropped to ‘zero’ by the Anti-Skid logic, thus reducing
the pressure commanded to the locked wheel,

Same as above (3.5.1), except introduce an un-commanded pressure (300 PSI) to left
nboard brake prior to touch down,

The result was an immediate loss of Armed status, inboard brake shut off valve
closure, with appropriate 50 % brake degrade EICAS indication.

Same as above (5.5.1) except introduce pressures higher than commanded of 300 P&
to left inboard brake, after A/B engagement. Repeat result with 700, and then 1000 PSI
higher than commanded.

The A/B remained engaged for the 300,and the700 P8I higher pressure cases, as the
BCU reduced the current to the valve attempting to compensate for un commanded
higher pressure.

When the test was repeated for the 1000 PSI case, on channel A of the BCU, the
A/B disengaged afier 3 Seconds, with normal pedal braking, remaining available.
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558 Additional testing to confirm proper functionality of the BCU unit was completed,
including: Touchdown Protection feature, Locked Wheel Cross Over protection, A/B to
normal brake transition, and finally BCU ability to compensate for a typical max
Brake Control Valve (BCV) null bias shift,

The results did not identify any BCU anomaly that would have result in # 2 tire
failure during landing. As a confirmatory validation, BCV null bias test was
repeated during aircraft testing, with a pair of BCVs, intentionally mal adjusted null
bias. Aircraft testing confirmed simulation findings that the effect of such a shift is
minimal , and has no appreciable effect on brake systems over all response or
performance.

Details of BCU testing, and results are documented in Hydro-Alre report {Ref. )

5.6 WHEEL SPIN UP TRANSDUCER

Wheel Spin up Transducer (WST), PN GW415-1050-5, 8/N 206 was removed from left
MLG inboard axel. The nnit was visually inspected, and functionally tested at Crane Hydro-
Alre engineering test lab with Bombardier brake system specialist participation.

Based on the results of testing, and inspections completed, the WST was found to be in good
physical and operating condition, and to pass all required mechanical and electrical
characteristics for both channels. The WST is not considered to be the cause or a contributing
factor in the tire failure,

The results of testing are documented in Hydro-Aire report (Ref. 5)

5.7 BRAKE PRESSURE THANSDUCER

Brake Pressure Transducer {BPT), P/N GW413-1350-3, §/N 6037-6AB-209 was removed
from the aireraft and sent to its manufacture (Kulite) for testing, The unit was visually
mspected, and functionally tested per the applicable ATP.
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The results indicates that the unit was in good physical and operating condition, and both
channels of the BPS met the required functional requirements. The BPT is not considered to
be the cause or a coniributing factor in the tire failure.

The results of testing are documented in Hydro-Aire report {Ref. 5)

5.8 BRAKE CONTROL VALVE

Brake Control Valve (BCV) P/N GW415-6150-1 is a single channel, two stage flapper nozzle,
Electro Hydraulic Serve Valve, which controls brake system pressure, proportional to current
command inputs from the BCU,

Tomg L,
E ~

Drsegrmrgizen

FIGURE 5 - BRAKE CONTROL VALVE SCHEMATIC
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58.1 BCV 8/N 218, which was installed as part of #2 wheel brake control circuit, was
removed from the aireraft, and subjected to functional testing, visual inspection, and
detatled tear down,

Records of the valve at Hydro-Aire indicated that it had successfully completed all
its functional ATP tests prior to shipment. The records also showed that it had
never been returned to Hydro-Aire, due to removal or for repair.

582 After a visual inspection, which confirmed no external or connection damage, the unit
was tested per relevant ATP. The results indicated that the valve operated normally,
without hesitation or jamming, but did not meet functional requirement for internal
leakage at 5 ma Quiescent current flow. Also results for blocked port pressure, verses
current schedule, was slightly out of the required folerances.

The above anomalies were analyzed, and the cause determined o be as follows:

¢ The higher than allowable internal valve leakage at 5 ma, was caused by
abnormal wear out (erosion) of the 2™ stage slide /sleeve metering edgos.

s The current versus pressure shift, was determined to have been caused by
reduction of magnetic flux of the torgue motor, resulting from minor
backing out of Sux adjusting screw.

The effects of the above two non compliances to the ATP, separately or combined,
and at levels observed, would most likely be an erosion of performance and
functionality margins, but would not cause the loss of brake contral. This was
demonstrated when the BCV was installed in the simulation rig facility, and shown
to operate ‘properly’ during various takeoff and landing stmulations.

To confirm the gbove findings, additional testing was conducted on a Flight Test
Aircrafl, equipped with a pair of degraded valves {intentionally mal adjusted for
null bias). The results did not show any tangible abnormal behavior, {See Section
6.2 below)

The BCY, ATP resulis, while out of Spec, did not show a jammed or “sticky” valve,
during testing, which could explain deep skid, and blown tire,

However, based on the collective evidence of the incident at the time, the BCV
remained a potential candidate, and therefore a tear down of the valve was
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5.8.3

requested. This rationale was supported by the result of aircraft checks, and
investigation of other brake system components, indicating no significant or
relevant anomalics.

The tear down of the BCV, witnessed by a Bombardier brake system specialist,
revealed presence of rubber debris in the area of 2™ stage slide and sleeve of the valve.
The debris was determined to be bits of “O” ring, from the sleeve assembly.

Removal of the slide from the sleeve revealed that the “O” ring, and its back up ring
had been erroneously installed in reverse order, in the area of the pressure, and
control ports,

The incorrect installation, subject to many cycles of valve modulation, had led to
nibbling, and pinching of the “0O” ring and release of small rubber particles n the
area.

The contamination of the hydraulic fluid by rubber particles or pieces separated
from the “O" ring, increases the probability of a slide jam or slow response of the
2™ stage.

The 2™ stage controls output pressure of the valve to its dedicated brake. A
jammed, or slow respending sleeve impairs proper brake control, and anti skid
modulation, resulting in brake pressures being higher than commanded.

This condition, if not relieved by corrective command from the BCU, may lead toa
valve “runaway’. The condition in turn could result in a deep skid of the
corresponding wheel, and failure of the tire during the braking.

Tests completed at Hydro-Aire indicated that for MED setting of A/B, where
typical dry runway modulated pressures are about 1500-1700 P81, the pressure has
to reach a value of approximately 2300 PSI, before the monttoring logic would
provide a “pressure higher than commanded * indication to release the A/B function.

It must be noted that the brake system incorporates additional provisions to protect
against occurrence of this mode of failure during the Take Off. Any pressure higher
than the nominal zero brake pedal input during takeoff, is detected by BCU, and is
immediately shut off via the Brake Shut Off Valve,
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584 The Hydro-Aire report (Ref 5.) recognizes and confirms the probability of this mode of
failure, and incipient escalation to a skid condition. However it considers it an unlikely
scenario for this case, based on consideration of the likely resulting particle size.

The report states that particles or slivers of “O” ring must have a cross section of under
0.0002 inch thickness to fit between the slide and sleeve, and have a length long enough
to cause a binding force that could not be overcome by sleeve end chamber forces of
130 pounds.

585 Design review of the valve indicates that pressure increase from the first stage, shuttles
the slide against its internal return spring to increase brake pressure. However, the
valve depends on the spring return force, combined with brake back pressure, to return
the slide, for modulation and control of fast incressing brake pressure.

In case of g jam, or sticking of the slide, the return spring, the brake back pressure
forces, and reduction of the sleeve end chamber pressure combined, must “un-jam’ the
slide, to allow pressure modulation, and prevent valve “runaway *. Failure to release a
sticky, or jammed slide, could lead to brake pulsing, skidding or tire failure,

The valve is more vulnerable to a jam of its slide, at the onget of a brake “fill function’,
on initial, or max rate, brake pressure demand,

During this period, the chamber pressure is still high, and the brake back pressure is
still low, to help the return spring over come jam,

In majority of cases, the build up of brake back pressure, combined with first stage
attempt to reduce it by lowing sleeve chamber pressure, will help to release sticky or
Jammed slide before any damage is done to the tive,

However, if the jam condition persists, first stage attempt to reduce brake pressure will
not succeed, and brake pressure build up will escalate,
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58.6 Aecrospace industry experience, including Bombardier, indicate that probability of
EHSV valve sticking increases in 2 contaminated fluld environment. Also, Global
Express FRACAS reports, and in service Failure Analysis Reports (FAR) for BCV
GW415-6150-1, identifies contamination as the cause of removal for several valves in
service.

The Global Express service record however, does not show any report of similar aft
spar damage to any Global Express aircraft in service to date, related to or caused
by the fatlure of the BCV.

In summary; the following is concluded for the investigation of the BCV, based on
the examination, testing, tear down and analysis of the results ;

@ The ATP test results for the valve did not identify g jammed, runaway or
sticky valve.

e The results of testing and analysis indicated that the null bias anomaly,
and the current versus pressure schedule shift, are not considered to have
caused or had significant contribution to tire failure

& The tear down of the valve revealed the incorrect installation of “(¥ rings
in the 2™ stage slide and sleeve assembly. The incorrect assembly had
resulted in contamination of the valve by scaitercd rubber particles,
nibbled and pinched from extrusion of the “0” ring.

+ Contamination of the sleeve and slide assembly could lead to a jammed or
sticky shde, which unless cleared, would result in a slow acting or a
runaway valve. The valve is more likely vulnerable to this mode of failure
during brake ‘fill function® or rapid / max pressure demand inputs.

e A sticky or runaway valve could result in a deep skid and tire failure,

« Brake pressure increase, and corrective command to first stage, could help
release a jammed valve,
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6.0 AIRCRAFT TESTING

Two categories of afreraft tests, related to the incident were conducted.

The first category tests were intended to check and ensure health of aircraft systems prior to ferry
flight from Taiwan Kachsiung airport. I general these test were in line with aircraft AMM, o
ensure that the repaired and effected systems met all functional requirements. The second
category of tests simulated certain failure conditions, to verify that the results are per expected
design requirements.

For the purpose of this report, only those aireraft tests that are relevant to this investigation will be
documented here.

6.1 BHRAKE ACCUMULATOR DEPLETION TESTS

Crew debriel (Ref. 1), noted loss of all braking, and both brake systems indication of zero
pressure, just after the appearance of BICAS messages, but prior to aircraft exit to taxiway Delta.

Systemn design requirements are for capability of at least six full brake applications powered by
brake accumulator(s), after loss of main hydravlic systems(s).

FDR recordings show that foss of all braking, took place afler multiple brake applications, and
only after the aireraft had departed the runway. See Para. 4.1.6, and 4.1.7 of this report

it is understood that flight crew’s debrief statements, although extremely helpful, and generally
acourate, could occasionally be influcnced by fast moving events during landing, especially when
combined with mudtiple failure events.

To verify that A/C 9009, and others in Global Express flect, are free from unintended product
faults that vould cause premature bleed down of brakes, the following tests were completed on
ASC 9009, and Bombardier Flight Test aireraft 3/N 9127,
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6.1.1

6.1.2

Testing on A/C 9127 consisted of recording inboard brake accumulator depletion rate,
and low brake press caution indication, versus number of brake applications, This after
simulated loss of matn hydraulic pressure.

Tests were conducted with aircraft stationary (no anti skid activity), and repeated
during runway high peed accelerated stops for Low, Medium, and Max braking.

Runway brake tests took place in Dec /22 / 2005 in Wichita Kansas, during flight F236,
per TDS131-32-MD-006-1 NC. Results are document in Ref, 7) Flight FTE Log Sheet
of same date

Depletion tests, with aircraft stationary were repeated on A/C 9009 in Taiwan, prior to
Ferry Flight, The results of A/C 9009 tests are recorded in A/C 9009 SRPSA response
dated 12/22/2005 of Ref.6). Similar tests were conducted on production aircraft in
Toronto Canada

In ali cases tested, the results met and exceeded the design requirements. For all
accelerated stops, the aircraft was brought to rest on the runway, prior to complete
depletion of the accumulators.

The lowest brake accumulator pressure recorded after full stop on runway was 700 PSL
also INBD BRK LO PRESS was reported as expected.

It must be noted that accelerated stop RTO tests procedure on A/C 9127, are considered
to have been more conservative. The procedure was adopted to simplify simulation of
hydraulic system failure. During the tests, the system pressure was completely
depleted, prior to start of the accelerated run, rather than at the start of braking .

For this procedure, in addition to the main system being fully depleted, before start of
simulated RTO, the accumulator would also start to deplete by pilot holding the brakes
during engine power increase, prior to start of the run, Never the less as was mentioned
earlier, for all conditions tested, the aircraft came to full stop on the runway, with brake
accumulators still holding parbial charge.
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6.2 DEGRADED NULL BIAS - BRAKE CONTROL VALVE TESTING

During investigation of the Brake Control Valve removed from the aircraft, some degradation of
valve’s performance was detected at Hydro-Aire (Section 5.6.2 above). Testing of the valve on
high fidelity simulator rig, excluded the condition as the cause of the tire skid during the incident.

To confirm these findings on actual aircraft operational environment, a pair of valves
intentionally mal adjusted for null bias, were installed on Bombardier Flight Test Aircraft 9127

During vartous taxi, and brake runs, valves response, performance and sign of skid activities were
monitored. The observed data, flight crew comments, and tire inspection post testing did not
indicate any tangible abnormal brake activities. The results confirmed that levels of null bias shift
tested , can easily be compensated within the pressure control loop limits,

7.0 BEVIEW AND ANALYSIS OF THE RESULTS.

Sections 1.0 to 6.0 of this report provide relevant flight, aircraft, site, and aircraft system
information relevant to this incident. Although there have been additional information, made
available, or collected via e-mails, telephone conferences, ete, only those relevant o determining
the cause of the incident have been documented here. It is believed that no information, or
evidences that could alter the findings, or conclusion of this report has been excluded from this
report.

7.1 FLIGHT FROM KAOHSIUNG AIRPORT TO TOUCH DOWN

From the results provide in sections 1.0 to 5.0 of this report, it is concluded that the flight until
touchdown, was uneventful, and for this portion of the flight, there were no abnormal airerafl,
system, or airpost conditions that contributed to this incident.

Supporting this conclusion are results of tire, wheel, and brake assembly investigation, which
revealed no sign of pre touch down failure, or A/B arming anomalies.

Additionally FDR, CVR, and crew’s debrief indicate no anomaly for this portion of flight,
including gear extension event, where brake system pulse check is completed..

These results, plus evidence that take off and landing took place in good weather conditions, with
no standing water or contamination on either runway, and duration and altitude of flight (less than
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% of an hour, at FL 160) rules out the case for a jammed or frozen brake landing. (See Plot 4 and
Ref2 & 12).

This argument is also supported by the separated tires found on the runway, and their respected
position from point of touchdown.

7.2 LANDING ROLL AND TIRE FAILURE
7.2.1 SUMMATION OF RESULTS

Results and data presented in section 4.1 of this report, indicate that; the touchdown, main
wheels spin up, deployment of spoilers, aircraft deceleration (Nx) in A/B mode, and lowering
of the nose wheel on to the runway, were all normal . The PM however noted some pulsation,
which was considered to be abnormal.

The results also show, by the time NLG WOW was made (TD + 9 Sec), the aircraft had
achieved Nx of 0.24 g, which is in line with the crew sclected MED setting of A/B
deceleration of 8 fi/sec” .

By this time the T/R had fully deployed, and the aircraft speed was reducing through 90 kis.

1t is about this time that the PM asked if the PF had released the A/B, and within one second,
the pilot starts to apply brake pedals,

Results noted in section 4.1.4 indicated an Nx of 0.26, just prior to time of initial pilot pedal
application {TD+10 Sec).

The pilot action to press the brake pedals, released the A/B. The aircraft Nx initially reduces
to less than 0.1 g, but within the next second, it starts to increase, in response to pilot pedal
inputs and reaches (.24 g at (TD+13 Sec), with aircraft speeds of around 68 kis.

However, at (TD+16 SEC), Six seconds after initial pilot input, the aircraft deceleration is
reduced, in contrast to increasing pilot pedal input. Also, there is a minor but distinguishable
increase in Nz. Oscillation, continuing through HYD #3 line rupture At (TD+1958ec), and
HYD#2 rupture 4.0 seconds later. From here on, the EICAS was flooded with various
hydraulics, T/R, and other system failure messages.
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7.2.2 ANALYSIS OF RESULTS

The analysis of the events from touchdown, to HYD #3 failure, leads to the following
conclusions. The conclusions are supported by evaluation of tire pieces found on the runway
itemized in section 5.1, and the results of BCV tear down, and discussions included in Section
5.6. Only relevant events to failures are highlighted,

» At or shortly after a normal touchdown, with A/B ARMED, plus ground spoilers
deployed, the wheel spin up signals, ENGAGE the A/B function. The four BCV(s)
start the *fill function’ of brakes, for ramp up to MED deceleration.

e Contamination in sleeve of BCV #2 effects the valve’s modulation .

¢ The degraded modulation of the BCV results in brake grabbing / chattering, noticed
by PM as Pulsing.

e The A/B remains engaged since all requirements are met, as evident by MED level
aircraft deceleration. Any reduced braking of #2 wheel, is compensated by the other
three brakes, maintaining the selected deceleration rate. Potential pressure transients
higher than commanded in # 2 brake, does not exceed the required threshold to cause
an A/B disable. {Testing at Hydro-Aire indicated that 600-700 PSI pressure, over
typical modulated pressure of 15001700 PSI for MED braking is required to disable
the A/ B function.) Aireraft deceleration reaches 0.26g.

e Initial pilot brake pedal contact releases A/B, resulting in dumping of brake pressure,
as evident by a rapid change of deceleration from 0.26 g to 0.07g in less than 2
Seconds. (TD + 12 Sec)

o Pilot pedal application demands a rapid brake pressure increase from all BOV(s)
including #2 brake BCV. Rapid shuttling of #2 BCV slide, to the high pressure side,
{high first stage sleeve chamber pressure, and low brake back pressure) in
contaminated sleeve, results in shide sticking / jam in high pressure position,

® The aircraft deccleration increases from 0.07 back to 0.24 g within the next 3
Seconds, while #2 wheel is pushed into a deep skid condition by lack of modulation
from the jammed BCV. The BCU by design, does not close the Brake Shut Off
Valve since there is a valid pedal input above zero. The BCU logic, however
continues it’s attempts to minimize the brake pressure by reducing sleeve chamber
pressure, but remains incffective against the jammed sleeve,
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e Within the next two seconds (TD +13 Sec to TD + {7Sec) the # 2 tire fails, a8
evident by a sudden reduction of deceleration, in contrast to increasing pilot pedal
input. The increase of recorded aircrafi Nz volatility is another evidence of the time
of tire failure and erratic dragging on the runway.

e Separation of tire pieces “I”, "H”, and “F” {section 3.1) is viewed to have taken
place in this period.

e Shortly after tire failure, the jam of BCV sleeve is expected to have been released.
This based on evidence of tire piece “C” indicating start of rotation of the blown tire,
and FDR timing for HYD #3 line rapture at by flailing tive (TD + 19 Sec} .

&  Although no clear explanation for un-jamming of the BCV can be offered, the effect
of already high back pressure, in combination with anti skid conumand te dump the
pressure , and pilot’s modulation of brake pedal seems reasonable.

¢ Higher vibration levels after tire burst due to dragging of blown tire, {as evident by
higher Nx, and Nz oscillations), plus close proximity of the location of BCV in the
MLG may have also been a factor

It must be emphasized that the above constructed scenario is a statement of most
probable cause, based on explicit and deduced collective investigation results
documented in sections 2 to 6 of this report.

No other scenario, including landing with frozen brakes, Mechanical jam of wheel /
brake, or failure of BCU, Whee! Speed Transducer, Brake Pressure Transducer, or other
aircraft system failure can be considered credible. This again based on collective result
of investigations noted in section 2 10 6.

7.3 AIRCRAFT SYSTEMS DAMAGE POST TIRE FAILURE

Results of examination of tire piece “A”, and its location on the runway were discussed in
details, in Para 5.1. The results, concluded that piece “A” while still attached to the main
body of the tire and rotating, severed system instatlations in the wing auxiliary aft spar.

Below, the ensuing events after tire failure, and effects on aircrafi systems are documented
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*  Rupture of HYD # 2 line by flailing tire, caused rapid loss of function of the right
hand T/R , #2 & #3 multifunction spoilers, and MLG retract actuator. The failure also
made availability of outboard brakes, dependent on capacity of brake accumulator.
(see Hydraulic System #2 distribution below)

®  Rupture of HYD #3 line caused rapid loss of function of steering, ground spoilers, plus
MLG and NLG actuator, doors and related locks,. Nose gear shimmy damping, and
caster mode remained functional, The failure also made availability of inboard
brakes, dependent on capacity of brake accumulator. (see Hydraulic System #3
distribution below, Figure 6)

¢ Damage to the system installations and harnesses, resulted in loss of flap system, and
spoiler control. These damages in combination with effects of loss of HYD #2 & # 3
caused flood of EICAS CAUTION, and WARNING messages.

« Loss of all braking was discussed in Para. 4.1.5, and section 6.1, afrcraft brake
accumulator {esting,

The results and analysis indicate that the inboard and cutboard brake accumulators, as
part of the brake system, provided appropriate braking afler loss of main hydraulics,
until aireraft exited the runway.

The level of braking was in line with the atrcraft AFM instruction for Non- Normal,
HYD 2 LO PRESS and HYD 3 LO PRESS,

e After loss of powered steering, NLG wheel shimmy protection, and nose wheel caster
mode, for differential brake steering remained available. Although degraded, the level
was adeguate to allow PF control of the aircraft on the runway.
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8.0 CONCLUSIONS

The following conclusions are based on the results of the review and analysis documented in
section 7 of this repori

1. The cause of the Aircraft 9009 landing incident on Dec 9%, 2005 at Taiwan Kaohsiung
airport, was the failure of #2 MLG tire after touch down, causing flailing tire damage
to the aireraft hydraulics and flight control systerns.

2. The tire failure was a direct result of a transient lockup of #2 MLG wheel. There were
no other aircraft system or site related factors causing failure of the tire.

The most probable cause of #2 MLG wheel transient lockup was an induced deep skid
condition, likely resulting from jamming of #2 Brake Control Valve by rubber
particles separating from an improperly installed BCV internal seal.

L

4. The damage to the hydraulic systems #2 and #3, disabled steering, spoilers, right hand
T/R, and landing gear related actuation systems. The damage also made braking
availability dependent on capacity of inboard and outboard brake accumulators, and
braking activity,

5. After touchdown, The Auto Brake had remained engaged, and provided expected level
of deceleration, until released by pilot brake pedal application,

6. Braking, while reduced by depleting sccumulators, rernained available for aircraft
directional and speed control until after aircvaft departure from the main runway,
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APPENDIX A - INCIDENT PHOTOS
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PHOTO 1 - AIRCRAFT FINAL POSITION - TIRE SKID PATCH AND MISSING PART
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