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FLIGHT SAFETY
1S
THE PRIMARY PURPOSE
OF
ANY FDM PROGRAM
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FDA program Breakdown by fleet

ACA Mainline

93 - A319/A320/A321, download via 512 Mb PCMCIA card;
20 - EMB190, download via 2 Gb PCMCIA card;

17 - B767, download via 512 Mb PCMCIA card;

23- B777, download via wireless means;

16 - B787, download via wireless means;

ACr (LCC)

20 — A319, download via 512 Mb PCMCIA card;
04 — A321, download via wireless means;

17 —B767, download via 512 Mb PCMCIA card;

Remote Card Reader (RDU)

Distributed across our main maintenance facilities in;
YUL (Montréal)

YYZ (Toronto)

YYC (Calgary)

Y VR (Vancouver)

AIR CANADA Q&



e Data replay and analysis software.

W 471/7014 ]
Besley |nvesigtion.grsiz ook Yiew gindow Heb
St @ ) ) B, 48 . G50 EAFIESH®
4/1/2014 Frame Layout: ACA77ZLR [v2.00) Format: "BF_GE_study™ (v1.00) Paramsters: 51
YYZ-YVR T/O Frm: 201 12:24:00 AN GHT 244355 ky Lnd Frm 3866 4:28:00 AN GNT 207086 ky

Goz3 Tozans ey CET CETo o G T Dianzs - [[Shon] Mnemon.

WINDSPEED INTS) 6125
FUSELREF INTS) 0o

CA5 INTS) 163750
GHDSPEED KNTS) 176350
MATH MADH 02750
- e

FUSPOTET 212
MARHEADHE (DEGS) &1
WINDRCTAU [DEG) 03
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e Flight Operation Analysis Synopsis .
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FDA Risk Assessment Module
(under development)



Risk Assessment Event Detection

The automated detection event is based on 19 separate events which
allocates a weight on a sliding scale in relation to ground elevation.

Risk Event Effective Range Thresholds
Descent Rate @ > 500 ft
Descent Rate @ < 500 ft

High speed approach @ > 500 ft
High speed approach @ < 500 ft
Low Speed Approach

Excessive Bank Angle

Glide Slope @ > 200 ft

Glide Path @ < 200 ft

Localizer

Heading change below 500 ft
EGPWS / GPWS Warning

Low Power Approach

Auto Pilot / Auto Throttle Off
Long Flare

Late Landing Gear

Late Land Flap

High Speed Turn after Landing
Landing distance

Risk Duration

AIR CANADA Q&



Automated Risk Management Event

[N Flight Manager - 360 flights (1774 events) [Fleet = XAS: Embraer, Type = EMB 190]

~ Display Settings
Fleet [&5: Embraer =] | T Hideinvaidevents? I Hide closed fights?
5 ™ Hide validated events? |~ Hide unanalysed flights?
Akcialt Type IEMB 190 :] [~ Hide non-safety events?
After Date |01 Mar 15 _| Auto Close never close automatically
Flight Type |<a|l> :] Restrict to ]show top 2500 rows :I
IV Exclusive (ie. everything except selected Flight Type)  Sort Order  [Replay ID then Flight ID x|

Histay | 2 L |

Various options are available by selecting & right-clicking items in the list below (use ctil + click or shift + click for multiple selections)
Select if no events... | Select if all validated... Refresh Now | I Refresh view automatically?

Stat... | Iter | Detail
Open  Fli [vwR26LYYC34 F/N = 7 valid event(s), worst = 43%

L]

ht Manager - 360 flights (1774 events) [Fleet = XAS5: Embraer, Type = EMB 190]

— =

Fleat [a5: Embraer = __] I~ Hideinvaidevents? [ Hide closed fiights?

: [~ Hide validated events? [~ Hide unanalysed flights?
Aicraft Type [EMB 190 = ™ Hide non-safety events?
After Date Im Mar 15 _I Auto Close never close automatically
Flight Type | <all> | Restrictto [ show top 2500 rows |

IV Exclusive (ie. everything except selected Flight Type) SortOrder  [Replay ID then Flight ID |

History ]24 Feb 13:01:07: 1 Events (status changed to Invalid) :] Undo... I

Various options are available by selecting & right-clicking items in the list below (use ctil + click or shift + click for multiple selections)
Select if no events... I Select if all validated... Refresh Now I I™ Refresh view automatically?

[ Detai |

8 valid event(s), worst = 78%

Item
Open  Flight [ ) YUL24L-LGA31 F/N =

ent Rate 50 ft to - n(c v sPEED=146)
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Oversight

e The captured data is reviewed daily; an electronic signature is kept on
record. Should an event require a Risk Assessment it is also electronically
recorded for Quality Control and Oversight.

2
3 | Date reviewsd FDA Mgmt Staff Status. Gatekeeper Staff  Date reviewed from serial  To Serial Status Flights of interest
4
5| 1.Feb16 Flight of Interest | 1.feb.16
6 2-Feb-16 Flight of Intere
7 3Feb-16 ight of Infere
8 4.Feb16 Flight of Intarast
a S-Feb-16 Elight of Intere
10 EFab.16 Elinht of Interest
11 TFeb16 | | Flight of Interest
12| @Feb-18 Flight of Intere
13 o.Feb.16 Elight of Interest
14| 10Fents Flight of Interest
15| 11-Fep-18 light of Infere
16| 12-Fep16 Elight of Interest
17 13-Feb16 Flight of Intere
18 _ 1a-Fepis | || ight of Intere
19| 15-Fep16 Flight of Interest
20| 16Fen18 Flight of Intare
21| 17.Feb16 Elight of Intarest
22| 18-Fep16 Flight of Interest
7] 19-Feb-16 Flight of Intare
24| 20-Fep16 Flight of Interest
25| 2rFerts Flight of Interest
i} 22-Feb-16 light of Intere
27 | 23-Feb-16 Flight of Interest | 23-Feb-16
Pl Flight of Intere 24-Feb-16
29| Z5-Fen16 Flight of Intarest | 25-Feb-16
30|  25-Fep18 Flight of Interest | 25-Feb16
3 T T T T T 1 T 1 Flight of Interest | 27-Feb-16
E7) | | | | |l 1 Flight of Interest | 28-Feb-18
33| 29Fente | | | | |l 1 Flight of Interest | 29-Feb1s
Severity Consequence types Likelihood
Altitude Level | Value Exceedance | Correction Action Ground Duration Recovery Window A"E’:"";ﬁi’::"d Remote | Unlikely |Moderate| Likely
Critical <& Max Alert valug + 50 |No action orwrong |4 & 01 -Long [Terrain Full Up, [Windshear Without |Full Hyd, Electrical of
action by crew Landing % 25 ruy GA In Severe lost of Multiple Power
rernaining, High condition Plants
Speed runway exit >
60 TS GS, 200
[High [60to 300 Max Alert value + 40 | Over/Under reaction |02 & 3 -Long [Too Low Terrain,  [Windshear With GA._|Partial lost of Hyd,
Landing % 25 rwy  [Dont Sink RA, Electrical or lost of
rermaining, High Power Plant
Speed runway exit >
B0 KTS GS,
[Medium |30 to 500 Max Alert value + 30 | Delayed corective |High Vertical or Glideslope, Terrain | Turbulence Flaps or Gear
action Lateral Acceleration [TAto RA Exceedance, False
Master Warning
Low [600 10 1000 Max Alert valug + 20 |Conective action [Intermittent Ground | Sink Rate, TA to RA. [vmo, Mmo Lost of all FMS
carried out LOC or GS signal, Exceedance Guidance or Nav Aid
Parallel wy
320 400
Negligible |-1000 Mex Alert value + 10 |SOP compliance  |Known Arport [TA, AP Disconnect |IFR condition, ATC _|Minirmal aircraft
Anomalies (GPWS system degradation
database)
1.60) 200
Likelihoed Categories: GUIDE:
[Category: _[Measure | ipti From 001 to 120
[Remote [Every 10 years May accur only in MEDIUM From 12110 4.00
Unlikely | Every b months [The event could occurr at some timefhas From 4.10 10 6.40
Moderate | Every month Should accur at some timerhas occurred at From: 6.41 10 10.00
Likely Every week [\#ill probably occur in most
Almost More than ance/day |Expected to occur in most
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Risk Management Worksheet

A | 8 | c | D | e [ ¢ | e | w | | ! | K [ v ]
Replay Date | Flight 1D | Aircrarft | DL Date |TO Airpord sl Airl:-:-rt| Diversion | FDA Severity | Animatrack | Severity | Probability |Initia| Risk |
XXk | 141432 ) wpx ¥ 20180215 | wR | we | [ 162  [FDA1602057 |  Medium | Likely | 48 |
[ Wit || 142299 | XXX [ UK | wz | wr | wiz | Foas  |Foarsozis s Low lkely | 32 |
Immediate effect Deseriptor ‘ Root Cause | External Root Cause | Internal Root Cause ‘ HFACS errar | HFACS Yiolation EFAG Envirommentj Condition Crew ‘ Go-Around Rqd | Go-Around ‘ ASR ‘ &K | Final Risk |Date Completad
7208 5493 7052 10257 9963 99660 103251 yes yes filed T KK

EMB 190 and ACA Airbus Risk Management Value Query

Flt.ID 141432

RISK MANAGEMENT VALUE NAME

Autoflight Disengaged

GPWS

Heading Change @ < 500 ft
Localizer Deviation

Fllight Path Angle @ < 200 ft
Glideslope @ > 200 ft

High Bank Angle @ < 500 ft
High Descent Rate @ <500 ft
High Descent Rate @ > 500 ft
Risk Duration

1005 - Risk Management

AIR CANADA Q&
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Commercial Studies
and
Specialized Studies
supported by
FDM



Commercial Case Studies...

Single Engine Study- Taxi in and out
Gate Wait study

APU Usage Study

Packs-Off Takeoff

Flaps 3 vs Full landing

0 AIR CANADA (3l



Single Engine Taxi Carried Out
A320 & EMB190

80.0%

Combined A3; ge , Single Engine Taxi Carried Out - 2015

70.0% +

60.0% + -

50.0% +

40.0% +

30.0% +

20.0% +

10.0% T+

0.0%

January 2015 | February2015 | March 2015 | April2015 l May 2015 I June 2015 ] July 2015 ]Augustzms 595‘31’2“’ October 2015 |November 2015 | December 2015

@ Combined-Taxi-Out

=== Combined-Taxi-In

=—Taxi-Out A320

Tax-Out EMB

weTax-In A320

Tax_In ENB
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Combined APU usage & Gate Walit

Flght Stats
APU Data

ata
Fuel Used in Kg
ARCRAFT| Dep | Am TAT _|Taxi-Out |[SETSOUBBETIDENER Packs_0f]Cabin 2-1[Cabin 2-2[Cabin 2-3| Rwy | TO_UTC | Fittime [and Flap] TDUTC |Rwy_Hdg| TAT | Reverse [NSERIRN] Taxi-in | SD UTC fo fuel usefit Fuel usepind fuel usiT fuel usq IMXCAPU| TOLAPLY| NFIEARUN| TD AU |APU Total| GuiTime|JEueikal FoA D |
A319-114) 0| 00¢ | 345 | 21:23:57 | 00:00:05 | 00:00:05| on 261 | 235 | 241 70 | 213100 | o%:e208| Funl |o2as08| 58 23 die | 00:00:38 | 00:07:24 | 022243 181 | 12192 | 254 | 12627 | 00:51:5 | 00:10:04 | 00:03:19 | 00:04:34 | 02:08:12 [ 00:00:00 | o0 1
A31911] o | oo | 335 | 00:00:00 | 00:00:00 | 000000 | On 70 | 214100 045732 | Full | 023832 238 55 dic_| 00:0001| 000439 | 0243:11| 300 | 12250 | 272 | 3211 |00:00.00 | 00:0033 | 00:02:47 | 00:02:09 | 00:05:23 | 00:0000 | 0 2
A319-114] o | w0 | 333 | 2146:08| 00:00:18 | 00:00:05| On 251 | 223 | 23s 70 | 215600 05:07:45 | Full | 030345 | 238 05 Max | 00:00:00 | 00:06:33 | 03:10:18 | 218 | 13226 | 163 | 13607 | 01:0158 | 000232 | 00:00:00 | 00:04:18 | 01:0848 | 00:00:00| 0 3
A319118| o | wor | 323 | 21571 00:00:08 | 0000:02| off | 272 | 239 | 232 70 | 220300 | 045150 | Flap3 02sase| 237 | 15 | idie | 00:03:20| 00072030211 158 | 12582 | 200 | 12936 | 00:59:44 | 00:02:48 | 00:00:00 | 00:04:50 | 01:07:22 [ 00:00:00| 0 3
A319-114] x| oo | 318 | 22:28:05 | 00:00:00 | 00:00:00 | On 62 | 239 | 243 70 | 223500 044511 Flaps | 0320:1] 257 | -60 | ldle | 000037 | 00:0445] 032456 | 136 | 11s3e | 109 | 12183 | 01:3158 | 00.09:44 | 00:05:40 | 00:02:37 | 014758 | 00:00:00| 0 5
A319118] o | 00r | 318 | 2127:37|00:00:00 | 000055 | off | 258 | 268 | 269 | 254 |213500|022158| Full |0157:38| 239 | 13 | idie | 00:0822| 001333 [ 021131 | 254 | 10813 | 325 | 11212 | 00:4841 | 00:03:50 | 00:00:00 | 00:10:09 | 01:02:80 | 00:00:00 | 0 5
A320-214 XK XX 31.0 19:21:45 | 00:07:46 | 00:00:26 Off 271 231 221 123 19:4700 | 04:30:28 | Flap3 | D0:17:28 3 -03 Max 00:00:00 | 00:04:52 | 00:22:20 426 11947 236 12609 | 01:32:09 | 01:43:49 | 00:00:00 | 00:02:41 | 03:18:39 | 00:00:00 0 7
4320218 o | 00 | 310 | 19:21:45| 00:07:46 | 000026 | ot | 271 | 231 | 221 | 123 |1347.00|04:3028| Full |o0a7a8| 3 03 | Max | 00:0000| 000852 0022:20 | 426 | 11947 | 236 | 12608 | 01:3208 | 01:43:49 | 00:00:00 | 00:02:41 | 03:18:33 | 00:00:00| 0 8
A319118| o | oo | 305 | 221913 |00:0000 | 000028| off | 288 | 238 | 245 | 255 |202500|042516| Full |02518| 237 | 23 | idie |00:0726| 001098[ 030204 154 | 11330 | 254 | 11738 | 00:4202 | 000328 | 00:00:00 | 00:08:13 | 00:5543 | 000022 | 2 5
A319-114] o | w0 | 305 | 22:00:46 | 00:00:00 | 00:00:27 | On 231 | 234 | 240 | 26% |220600|0%47:18| Full | c2s53u8] 238 3.0 die | 00:02:07 | 000508 | 0258:26 ] 163 | 11702 | 127 | 11992 | 00:45:23 | 00:03:38 | 00:00:00 | 00:02:45 | 00:51:46 | 00:00:00 | © 10
A319118] o | 00 | 305 | 23:06:11|00:00:00 | 00:0020| off | 250 | 228 | 244 | 284 |231600|05:1138| Full |042738] 81 25 die | 00:0126 | 0004110 | 043128 | 203 | 13271 | 183 | 13623 | 00:41:02 | 00:03:26 | 00:00:00 | 00:02:01 | 00:26:23 | 00:00:00 | 0 1
A319-114] o | o | 305 | 19:16:40 | 00:00:00 | 00:00:00 | On 254 | 285 | 253 | 263 |192200] 081736 Full | 233936 237 15 die | 00:02:39 | 00.09:04 | 234840 | 163 | 10523 | 254 | 10940 | 00:57:00 | 00:03:38 | 00:00:00 | 00:07:09 | 01:07:47 | 00:00:26 | 2 12
A319118] o | 00r | 305 | 22:50:26 | 00:00:00 | 00:0030| on 222 | 230 | 226 | 254 |225700] 050500 Flap3 | 0402:08] 323 2.0 dle | 00:04:04 | 00:07:11 | 0409:20| 236 | 12047 | 183 | 12426 | 01:00:52 | 00:03:28 | 00:00:00 | 00:04:57 | 01:09:17 | 00:00:00| 0 13
A318-114 XK XX 305 21:54:32 | 00:00:00 | 00:00:22 Off 296 255 251 345 22:03:00 | 04:04:41 Full 02:07:41 343 10.0 Idle 00:05:29 | 00:08:39 | 02:16:20 263 10169 145 10577 | 00:43:10 | 00:03:26 | D0:00:00 | 00:06:06 | 00:52:42 | 00:00:00 0 14
A315-118] oo | 00 | 305 | 212523 | 00:00:00| 00:0021| off | 234 | 230 | 223 | 264 |21:30:00| 023233 Flap3 | 020233 ] 237 65 Max | 00:02:11 | 000501 | 02:07:34 | 127 | 11176 | 125 | 11448 | 00:57:1 ] 00:03:24 | 00:00:00 | 00:02:50 | 01:03:25 | 00:00:02 | 0 15
A319118| oo | oo | 303 | 2145:39 | 00:0026 | 00:0001| On 28 | 36 | 241 70 | 220000 045107 Full [025197] 238 | 73 | idie |000054| 000618025736 218 | 12573 | 308 | 13099 | 00:4536 | 00.02:28 | 00:00:00 | 00:0445 | 00:52:43 [ 00:0000 | 0 16
A319-118] oo | o0 | 303 | 226:08|00:00:00| 000021 | oOff | 255 | 264 | 261 | 264 |225200| 05201 Flap3 040211 388 | -28 | idie | 00:0420| 00:08:20 | 04:10:31 | 200 | 12881 | 236 | 13317 | 00:55:23 | 0003:40 | 00:00:00 | 00:04:34 | 01:03:37 | 00:00:00| 0 17
A320211| o | oo | 303 | 190252 | 00:0000 | 000026 | off | 275 | 245 | 243 | 125 |15:1200(o04090a| Full |232304] 3 225 | Mox | 000140( 000316 | 232620 236 | 11992 | 103 | 12337 | 00:54:28 | 00.03:36 | 00.00:00 | 00:0157 | 01:00:21 | 00:00:00 18
A319-118] o | w0 | 30.0 | 19:49:03 | 00:00:01 | 00:00:30| oOn 250 | 228 | 248 | 26% |19:5400| 040818 | Flop3 | 000213 | 238 | 58 | ldie | 00:0407 | 000751 | 000 | s 5706 | 181 | 9978 | 00:4046 | 00856 | 00:02:42 | 00:05:21 | 00:5745 | 000108 | 7 19
A319118] o | 00r | 30.0 | 23:19:32 | 00:00:00 | 00:0025| on 281 | 249 | 226 | 219 |232700|043152| Funl |035852| 163 | 58 | Idie | 00:0558|00:0845 | 0407:37| 200 | 11793 | 127 | 12010 | 00:53:12 | 00:03:28 | 00:00:00 | 00:06:25 | 01:03:12 [ 00:03:2¢| 15 20
A318-114 XK XX 298 19:11:50 | 00:00:00 | 00:00:25 On 266 254 238 112 19:19:00 | 04:52:23 | Flap3 | 00:11:23 237 18 Idle 00:02:01 | 00:05:35 | D0:16:58 181 13117 163 13462 | 00:44:13 | 00:03:40 | D0:00:00 | 00:03:10 | 00:51:03 | 00:00:00 0 21
A319-118] oo | 00 | 298 | 19:35:10 | 00:00:19 | 00:00:04 | oOff | 254 | 240 | 236 | 264 |13:02.00| 020651 | Flap3 | 234851 237 50 die | 00:01:08 | 00:07:15 | 2356:06| 118 | 5715 | 200 | 10033 | 00:47:30 | 00:02:36 | 00:00:00 | 00:04:29 | 00:54:35 | 00:00:00| 0 2
A319114| o | ooor | 298 | 225848 | 00:0000 | 000022 | off | 255 | 231 | 235 72 | 230200 | 042558 | Flap3 |032938] 56 50 | idie |000107| 000431033429 | 145 | 11557 | 145 | 11847 | 0116313 | 00.03:38 | 00:00:00 | 00:02:03 | 0121554 | 00:0000| 0 23
A320211] o | 00t | 298 | 211307 | 00:01:17 | 00:00:27 | On 272 | 221 | 233 71 | 215300 035626 | Fuil | 0186 237 3.0 die | 00:00:01 | 00:04:33 | 0153:58 | 254 | 120759 | 185 | 11158 | 02:12:01 | 00:12:02 | 00:03:58 | 00:02:26 | 02:30:28 | 00:00:00 2
A319118] o | oo | 295 | 230500 | 00:00:00 | 000022 | off | 256 | 230 | 255 | 284 |231100|051503| Full |042603| &1 65 dic_| 000325 | 000536 | 043139 | 200 | 13788 | 183 | 12151 | 01.03:2 | 00.03:32 | 00:00:00 | 00:03:38 | 0110:33 | 00:0000| 0 25
A319-118] o | oo | 295 | 22:35:06| 00:00:00 | 00:0028 | on 245 | 230 | 223 | 26% |224100] 051850 Flop3 |0359:50| 163 | -38 | Idie | 00:06%1[0071:04| 04:10:54 | 190 | 12709 | 163 | 13063 | 0L:05:43 | 00:08:26 | 00:04:50 | 00:08:06 | 01:27:05 [ 00:04:35| 22 2
A319118] o | w00r | 295 | 22:50:08 | 00:00:00 | 00:01:11( on 234 | 232 | 254 | 264 |o22s600|o0sa9@a| Full |0sdsea] 0 38 dle | 00:02:32 | 00:05:05 | 042049 | 127 | 13825 | 125 | 14097 | 00:55:18 | 00:04:00 | 00:00:00 | 00:03:09 | 01:02:27 | 00:00:00| 0 27
A319-114] x| woo | 295 | 230404 | 00:00:00 | 000023 | off | 238 | 250 | 231 | 254 | 231100 os3832| Full | 04sgsa] sl 100 | idie | 000121 000611 | 045525 | 181 | 13507 | 127 | 13915 | 00:59.29 | 00:03:32 | 0000:00 | 00:0138 | 02:04:39 [ 000000 | 0 28
A319118] o | 00 | 295 | 19:34:53 | 00:0032| 000006 oOff | 255 | 239 | 228 | 113 | 19:43.00| 0228358 Flap3 | 001138 237 28 | Max | 00:0257 | 000636 | 00:18:34 | 190 | 11203 | 218 | 11811 | 01:0438 | 00:03:32 | 00:00:00 | 00:04:21 | 01:12:31 | 00:00:06 | 1 29
A320214| o | oo | 295 | 200151|00:0052 | 000004| off | 261 | 263 | 263 | 219 |224300|021535| Full | 022835 237 28 die | 000142 | 000642 | 023517 254 | 11085 | 345 | 11684 | 00:4331| 00.03:56 | 00:00:00 | 00:05:10 | 00:52:37 | 00:0000 | 0 30
2320211 o | 00 | 295 | 17:06:52 | 00:00:04 | 00:0026 | on 272 | 243 | 231 75 | 171500] 051006 Full | 22256] 56 30 | Max | 00:0421[ 000758 223304 | 245 | 13870 | 181 | 14296 | 00:2151 | 00:11:18 | 00:05:34 | 00:04:54 | 01:03:37 | 00:00:00 31
A319118| oo | oo | 293 | 205847 | 00:00.03 | 00:0028| oOn 234 | 229 | 230 | 284 |211100|043615| Full |014715] 237 15 dic_| 00:0245 | 000545 | 015300 208 | 11620 | 272 | 12101 | 00:5214| 00:15:16 | 00:04:21 | 00:0523 | 0117:34 | 00:0000 | 0 32
A319-114] o | w0 | 293 | 00:00:00 | 00:00:00 | 00:00:00 | On 264 | 19400 022101 | Funl | 2325a1] 237 0 die | 00:00:06 | 00:08:18 | 2333:29 | 210 | 10205 | 163 | -2340 | 0O:00:00 | 00:00:25 | 00:02:25 | 00:05:29 | 00:08:18 | 00:00:13 | 2 33
A319118] o | oo | 293 | 19:29:57 | 00:00:17 | 00:0022| on 84 | 278 | 264 | 113 |19:4100| 045238 Flap3 | 003338] 237 20 | Mex |00:0237 | 0006:11| 003948 | 299 | 13072 | 125 | 13516 | 005133 | 00:12:48 | 00:04:29 | 00:04:01 | 01:12:51 | 00:00:00| 0 32
A320214] x| o | 293 | 191818000000 000001 | Off | 263 | 265 | 258 | 125 |19:2800| 043606 Full | 254406| 314 | 210 | idie | 00:00:08| 000421 [ 254827 | 245 | 1158¢ | 235 | 12065 | 00:46:15 | 00238 | 00:0000 | 000159 | 00:50:52 | 00:00:00 | 0 35
4320211] o | w00r | 293 | 19:56:29 | 00:00:00 | 000022 | ot | 275 | 235 | 233 71 | 200700] 03:31:20| Full [ 233820] 238 | 38 | idle | 000145 | 00:0826| 2342:26 | 236 | 10269 | 109 | 10613 | 00:55:59 | 00:03:38 | 00:00:00 | 00:02:33 | 01:02:10 | 00:00:00 36
A320-211 XK XX 293 17:19:29 | 00:00:00 | 00:00:35 On 296 246 244 73 17:28:00 | 05:01:17 | Flap3 | 22:29:17 237 98 Idle 00:02:35 | 00:05:35 | 22:34:52 200 14133 200 14532 | 00:54:45 | 00:04:04 | 00:00:00 | 00:03:21 | 01:02:10 | 00:00:00 37
4320211 o | 00r | 293 | 204902 | 00:12:14 | 000026 ot | 261 | 233 | 233 71| 21500 03:39:37 | Fiap3 | 005437 239 15 Mzx | 00:00:05 | 00:07:16 | 01:01:53 | 226 | 10036 | 272 | 10735 | 01:0138 | 00:15:02 | 00:00:00 | 00:03:48 | 01:24:29 | 00:00:00 38
A319118] o | oo | 290 | 2045:50| 00:00:00 | 000023 | off | 290 | 255 | 264 73 | 202200( 042557 | Fuill | o04757| 238 13 dic_| 000532 | 001047 | 005824 | 145 | 11303 | 272 | 11720 | 00:4031| 00.03:34 | 00:00:00 | 00:08:26 | 00:5231 | 00:0182 | o 39
A319-118] oo | o0 | 290 | 199156 00:03:58 | 000000 Off | 261 | 246 | 250 | 264 |19:48:00| 0226355 Flap3 | 001455 | 237 18 dle | 00:09:29 | 0012:13 | 0027:08] 145 | 120850 | 185 | 10720 | 00:45:00 | 00:06:56 | 00:00:00 | 00:09:42 | 01:01:38 | 00:00:00 | 0 40
A319118| o | 00 | 290 | 22:59:52|00:0000 | 000023 | off | 245 | 250 | 236 | 264 |23:0600|053235| Full | 043835] 80 2.0 die | 00:0249 | 000558 | 04:44:33 | 109 | 14060 | 236 | 12205 | 00:56:50 | 00:03:34 | 00:00:00 | 00:03:57 | 01:02:21 | 00:00:00| 0 a1
A320211] o | oo | 290 | 18:30:59 | 00:01:25 | 000021 oOn 281 | 233 | 226 | 272 |1s4600]025237| Full | 213837] 237 65 Max | 00:0401 | 0007:05 | 214542 | 272 | 7928 | 163 | 8354 | 00:0454 | 0021:08 | 00:02:42 | 00:05:05 | 00:33:50 | 00:00:00 42
A321211] o | 00r | 290 | 20:08:22 | 00:00:02 | 00:00:04 | on 251 | 246 | 231 80 | 20:2000 | 04:1958 | Fiap3 | 003938 | 236 25 dle | 00:0132 | 00:06:24 | 004622 245 | 15321 | 127 | 15693 | 01:10:13 | 00:02:24 | 00:00:00 | 00:04:02 | 01:15:53 | 00:00:00| 0 43
A321-211 XK XX 290 20:17:26 | 00:00:07 | 00:00:35 Off 258 255 229 B0 20:25:00 | 04:44:16 Full 01:09:16 237 20 Max 00:03:58 | 00:09:17 | 01:18:33 159 15244 109 15512 | 01:18:38 | 00:02:26 | D0:00:00 | 00:06:34 | 01:27:38 | 00:00:00 0 a4
A319118] o | oor | 288 | 191227 |00:00:11| 000001 | off | 252 | 226 | 216 | 112 | 20:0000| 02957 | Full |004957| 238 | 75 | idie | 00:03:3 | 0006:19 | 00:56:06 | 372 | 12364 | 200 | 12836 | 00:5438 | 00:03:26 | 00:00:00 | 00:03:54 | 01:01:58 | 00:00:00 | 0 45
A319118| o | oo | 288 | 2150:25| 00:00:16 | 000006 | off | 259 | 258 | 279 | 254 |220000|022202| Flap3 | 022202 237 35 dic_| 00:0005 | 000558 | 022800 200 | 10886 | 153 | 11049 | 00:56.05 | 00.0248 | 00:00:00 | 00:03:14 | 01:02.07 | 00:0028 | & 5
A320-718] oo | o0t | 288 | 1912:43| 00:00:00 | 00:00:12 | oOn 2s | ns | us 71| 194900 | 03:47:23 | Flap3 | 233623 ] 57 10 dle | 00:01:31| 00:07:40 | 23:44:03| 154 | 10368 | 91 | 10613 | 00:57:00 | 00:04:04 | 00:00:00 | 00:05:18 | 01:06:22 | 00:00:00 | 0 47
A320211| o | oo | 288 | 19:20:31 00:00.03 | 00:0038| oOn 283 | 250 | 256 | 273 |193000|025327| Full |222327] 237 68 dic | 00:0220| 000457 | 222824 200 | 7983 | 127 | 8303 |00:0252 | 00.02:15 | 00:00:00 | 00:03:01 | 00:17:08 | 00:00:00 8
A320211| x| won | 288 | 21:30:54 | 00:00:00 | 00:00:38| ot | 284 | 244 | 243 | 219 | 21:3800] 03:58:03| Full | 0136:03] 57 38 \die_| 00:0006 | 000548 | 014151 ] 308 | 4717 0 5025 | 00:57:25 | 0003:46 | 00:00:00 | 00:03:37 | 01:04:48 | 00:00:00 43
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Packs-Off Takeoff
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YYZ - Rough Runway, 05 at intersection 15R
Study carried out on the B777 fleet from January 2011 to June 2011

FDA event 9015; Rough Taxiway or Runway
- G value limits from <=0.70gto =>1.30 g

During that period 1482 flight were analyzed,
201 flights departed Runway 05
75 flights exceeded the event values
max recorded @ 1.53 g
min recorded @ 0.30 g

FRA - Rough Runway condition, 25R

Study carried out on the B777 fleet from January 2011 to August 2011

During that period 445 flights departing FRA were analyzed,
259 flights departed Runway 25R
96 flights exceeded the event values
max recorded @ 1.51 g

min recorded @ 0.49 g AIR CANADA @
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RATIO EVENTSIFLIGHT PER 1000
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Departure Rough Taxiway or Runway
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1 |Phase Aircraft J Date Rwy Peak Valug Airspeed| Weight | Latitude Longitudell:leparture Arrival |Serial No.
2 |TO C- an-11 25R 1.46 156 298210 | 50.0405 | B.5676 FRA YYZ 168253
3 [TO C- an-11 25R 1.46 147 291460 | 50.0403 | 8.5671 FRA YUL 160658
4 |TO C- an-11 25R 1.44 155 312580 | 50.0403 | 8.5668 FRA YYZ 171093
5 |TO C- an-11 25R 1.43 147 295307 | 50.0402 | B.5666 FRA YUL 161637
6 |TO C- an-11 25R 1.43 134 298791 | 50.0403 | B.5673 FRA YYZ 171807
7 |TO C- an-11 25R 1.43 161 306193 | 50.0403 | 8.5673 FRA YYZ 161820
8 |TO C- an-11 25R 1.43 161 290299 | 50.0403 | &.5659 FRA YYZ 151153
9 |TO C- an-11 25R 1.42 154 305758 | 50.0403 | 8.5674 FRA YYZ 170777
10 |TO C- an-11 25R 1.42 161 296541 | 50.0402 | B.5668 FRA YYZ 150839
11 |TO C- an-11 25R 141 156 301766 | 50.0403 | 8.5673 FRA YYZ 163878
12 |TO C- an-11 25R 1.41 152 293710 | 50.0405 | &.5678 FRA YUL 155631
13 |TO C- an-11 25R 1.41 150 311491 | 50.0405 | B.5676 FRA YYZ 160396
14 [TO C- an-11 25R 141 151 296033 | 50.0403 | B.5674 FRA YYZ 172460
15 |TO C- an-11 25R 141 152 301621 | 50.0403 | 8.5668 FRA YUL 172807
16 |TO C- an-11 25R 1.41 152 295234 | 50.0403 | &.5669 FRA YUL 175311
17 [TO C- an-11 25R 1.41 155 302274 | 50.0405 | 8.5681 FRA YUL 159876
18 [TO C- an-11 25R 141 148 287759 | 50.0403 | B.5671 FRA YYZ 160746
13 |TO C- an-11 25R 1.40 157 299662 | 50.0403 | &.5669 FRA YYZ 169296
20 |TO C- an-11 25R 1.40 148 299589 | 50.0403 | 8.5671 FRA YYZ 171979
21 |TO C- an-11 25R 1.40 150 289864 | 50.0403 | B.5673 FRA YUL 151418
22 |TO C- an-11 25R 1.40 134 284493 | 50.0403 | B.5673 FRA YUL 154856
23 |TO C- an-11 25R 1.39 154 296613 | 50.0403 | &.5674 FRA YUL 170184
24 |TO C- an-11 25R 1.39 156 304960 | 50.0405 | 8.5681 FRA YYZ 175129
25 [TO C- an-11 25R 1.38 150 305105 | 50.0403 | 8.5673 FRA YYZ 163589
26 |[TO C- an-11 25R 1.28 151 290662 | 50.0405 | 8.5676 FRA YUL 153844
27 |TO C- an-11 25R 1.38 155 308733 | 50.0403 | 8.5669 FRA YYZ 142336
28 |TO C- an-11 25R 1.37 155 300097 | 50.0403 | 8.5674 FRA YYZ 160919
29 [TO C- an-11 25R 1.37 160 299299 | 50.0403 | B.5673 FRA YYZ 144728
30 (TO C- an-11 25R 1.37 160 307354 | 50,0403 | 8.5676 FRA YUL 173424
31|TO C- an-11 25R 1.37 152 300605 | 50.0405 | 8.5680 FRA YYZ 152641
32 |TO C- an-11 25R 1.37 154 309967 | 50.0403 | 8.5681 FRA YYZ 161651
33 |TO C- an-11 25R 1.37 150 295452 | 50.0405 | B.5676 FRA YUL 170351
34 (TO C- an-11 25R 1.37 156 292622 | 50.0403 | B.5668 FRA YUL 173861
35 |TO C- an-11 25R 1.37 159 304161 | 50.0403 | B8.5671 FRA YUL 155400
36 |[TO C- an-11 25R 1.37 153 291823 | 50.0403 | B.5673 FRA YUL 142973
37 |[TO C- an-11 25R 1.37 157 297920 | 50.0403 | B.5668 FRA YYZ 158509
33 |TO C- an-11 25R 1.36 156 310911 | 50,0403 | 8.5668 FRA YYZ 152084
39 |TO C- an-11 25R 1.36 166 301839 | 50.0403 | 8.5668 FRA YYZ 172269
40 |TO C- an-11 25R 1.36 158 290880 | 50.0403 | &.5671 FRA YUL 154214
41 |TO C- an-11 25R 1.36 162 298791 | 50.0402 | B.5666 FRA YYZ 165741
42 |TO C- an-11 25R 1.36 158 308516 | 50.0405 | 8.5676 FRA YYZ 170056
43 [TO C- an-11 25R 1.36 149 283114 | 50.0405 | 8.5680 FRA YUL 159697
44 |TO C- an-11 25R 1.36 151 299371 | 50.0403 | 8.5673 FRA YYZ 166905
45 |TO C- an-11 25R 1.36 154 300315 | 50.0405 | 8.5676 FRA YUL 143539
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Greenhouse Emission
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Title

Fuel burn by overflown area (country)

B777 Fuel Burn

Country Name
Canada
tanic 0cean |
North Paciic cean |

nited stses |
russis |
crins |
South Pacific ocean |G
untea angcor |
Labrador Soo
Arctic ocean |G
Bering o I
East China sea [N
Gulf of Saint Lawrence _
South china Sea | N
Hudson Bay _
okhotsk Sea [N
Brazil |
coral Sea [N
Coastal Waters Of Southeas.. [N
Greenland |
Northwest Passages [N

Germany _
Davis strait [N
Caribbean Sea -
rreland [
France [N
philippine Sea [N
Sea of Japan [
Tasman Sea [N
mongolia [
North Sea [
Japan [
ish Sea [
Gulf of Alaska [
Celtic Sea -
Baffin Bay -
East Siberian Sea i
Chukchi Sea il
Beaufort Sea .
English Channel .

Arnantine -
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Information Dissemination And Feedback
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New Communication Tool

e FDA kiosk project launched in 2006, program cancelled
due to lack of participation from the pilot community.
...(failed science experiment)

e FDA Web Page has been developed and launched in
October 2012 You can find the following tabs;

» FDA Introduction;
» Intro Videos;

» Unique Airports;
» Carbon Footprint;
» Current Issues;

» LOSA:;

» FDA Mandate;

» FDA Team.
AIR CANADA (3l



arcanaoa @ Flight Data Analysi rouge

Introduction Intro Videos Unique Airports | Carbon Footprint LOSA FDA Mandate FDA Team

AIR CANADA @

FDA at Air Canada

Established at Air Canada as an official element of the Flight Safety
Program in April 2004, FDA was designed to enhance safety through the
controlled, automated recording and analysis of flight data generated
during routine line operations. Since 2004, the program has moved beyond
its core of 80 A319, A320, and A321 aircraft to now include the B777 and
selected Embraer aircraft. To find out more about the FDA program at Air
Canada, follow the "FDA Mandate" link above.

Please note: The material presented here is for reference only. If you
require more information or a copy of any of the material you see here,
please visit our Feedback section where you can ask a question, leave a
comment or request data or a flight animation.

All content creation and web develepment on this website was carried out
by the Air Canada FDA team, and is protected. If you wish to redistribute or
copy any of the material on this site, please contact the FDA Team.

COPYRIGHT (C) ALL RIGHTS RESERVED

Feedback | Animation or data request

All material on this site is the property of Air Canada and may not be
reproduced or copied without permission from the Air Canada FDA team.
This site was produced by the FDA team; for issues or comments concerning
the site please contact Mike Langdon at mlangdon@acafda.com

AIR CANADA (&
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Unique Airports

The following series of videos is designed as a familurization and reference to specific airports. If you have been
provided a password to view a particular video please enter it in the password box and select "Submit” to view your
flight. Otherwise please select a video from the drop down box and enjoy.

Your Air Canada FDA Team

If you have been provided with
a password to view a personal
flight, enter it here:

Select a Region:

North America El
Select a flight:

LGA Expressway Approach E]
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Crew interaction with FDA Data Request

— 5 e ——— o % =3F
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Introduction Intro Videos Unique Airports Carbon Footprint FDA Mandate FDA Team

FDA Data Requests

If you wish to request data or an animation of a particular flight, please use this
form.

Once your request has been processed you will be contacted by telephone with
information on how to access your data. Please read our Privacy Policy for more
information. All fields with an * must be filled in.

Please note that best resolution for animations can be obtained by targeting the
Fire Fox or Google Chrome browsers for PC or Safari for MAC or iPad.

May be reviewed by: @ Gate Keeper Only OFDA Team

Comments / Questions

Request Date: | |

EDA Privacy Policy

*Full Name: | |

*Telephone:

Email: | |

*Flight Date:

| (dd/mm/yyyy)

FIN or Registration: | |

*Flight #:

Format: @ Animation | © Spread Sheet | & Chart

Prefered Browser: [JFireFox | OChrome | JIE | ISafari

*Details
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Flight Animation
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Questions ?
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