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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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1.1 RALL®

KE 1005 A 12 B » s ®MEZMRA RS (ATFHAELE) —R MD-90
RZM > BIEAZERBTIRAG B-17917 » AT KB E A RS LT A%
R PUTHRPIRS RAEME B S AT BARERYS) LREMEH -
#3545 BR806 » # LB A MALM A 2 B ~ BAME 5 BARE 127 B © 2036 85’4
At M #6206 9818 % 3 > % 3bIRATEY » 243 06 S8 34 49 3,340 RR & L 8w &
¥1i8 0 1275 5,100 RRR ¥ 8 o ZA%E d S6 FATHEMAERE » B ISR EK

5o BRAMAMATEMBG  ANBERGT o

BRERGRALER - AR KRS~ BAETEFT K5k B (Cockpit Voice Recorder,
CVR) A MRATLE A 4% %5 (Flight Data Recorder, FDR) % &4t » %% RAVHE Mt
T :

G AT AT RACL B e B B93G A LR RIF-TRA-FRZ 5 2,500 R
RALEER TR o A 1917 BFAR » EBB B AN BB £ » BIEEEE
% B (Pilot Monitoring, PM) > &| &5 B A B R A B > EERIEER B (Pilot
Flying, PF) o 4% #9575 1938 BF 2| i &4t = & 31,000 R » RACLL B 74 RAn T 3L ELH
Bl #3% B $) #5% A A% #6535 ( Automatic Terminal Information Service, ATIS) A &
JE A% s B Mg A& B 040 B 0 BAR B 16 /85 0 A8 RLE B 3,500 AR 0 4
b3 B B R ALE TS AR R E BB B AR T BT R T B & B B B S e BE 3
ERERE o

A 2009 B B T ( RATIIF 4 B 1.1-1)° 4944 2021 Bl 8 3 E 20,000
RoAHERME  REREZFERATN ST ARRETALAEAAMNE > B Riuid B @
B W FAE RIS BT @ SR IEMIG K 30 28 > dALE FaEg Eik g o

CRRAERFMIRA SR > 324 DBFH > 0 FDR R 5 4% 245 o oA BFE=UTC RERF+8 | & o
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RALLL B A T @A P LR A A F W AR R BT L5 B T %A 2032:25
H#ﬁiT%@?zi%jﬁﬂﬁﬁé#Lﬁ%&aﬁﬁéé 0 7%2033:04 BF =5 E 42,700 REF » 323

HH o S0 06 A G 030 E ~ AR 10 E/EF ~ A2 L 3,500 AR o R
E‘%iéﬂéﬁé REH A 2033:30 BEARACLL B AL AR E F T4 ¢ [spoiler brake
armed uh medium flaps slat] ° 7% 2033:39 & » JE B 5 B 2 & B A B M ¥ 3aksb X
RAET®  GHARZHER 2,248 R o 75 2034:41 B » HEBA FRER > FHH

Mo BB 1,452 °R o

>

7~ 2035:52 BF > Z M8 FHE 500 REF > RAvs B ZA8#ER [ Stable | » E B 5
B v : [ Approach light insight ] » # 2036:06 & » &| &5 B35 £ B 5 BT SRR o
Jﬁ&ﬁ/‘ 2036:39 BY £ ~ & M A S FI B F I 0 FFEFE IR 144 2/6F 5 24 2036:41
BF s A~ BRI BITH > THFERS 3HAF 44 ELdhd TGNDJ B X
%PJ FAIR] X THERRSE 6 HARE 74> &£ 1éhd TGND) EXEAE T
AIR | B X ;5 # 2036:46 B » ZMAIE 06 #3838 3,340 R » Vzﬁ%a@i&ﬁ@t% & 06

58 BN A 2036:49 BF @ﬁ@'ﬁiﬁafﬁ% - E R T A 3 A 2037:56 B >
¥E 06 #3838 5,100 "R % T & 06 18 o RALEH *?ﬁ%éi é ¥ 88 T 0 SZ AR 2036:39

BFE 2041:55 BF M » £ ~ B RRIG R AN EIIREE -

RBTFHREF > EER B AT RHATRLE R BUITHRELAHEK %4
B2 R RS k@ &R o BB B AR A ACAS B s ki@ AR 0 12
Z BB E SR o AR AR » RACK B B ILIBIT AR » $hs £ 1
i H 48T A S6 BLAE M E S MRAL C100 A TEAT P RALLL B 9 4 4234 & [ Braking
action poor | * X & MALL BA@mA B &AL o

WmBEEBER AR ARKE R KR EN 12 -3 4K T HINE 2 %8
IR BAE R R A BGRIF > 06 388 A4 4 sl B4R o

TR AAB O PEI LI I FPFNF WHF RE 2 TR T T R ER
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1.4 HFEHR
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& 1.5-1 BEBAKTHK

AR i 5 B 8| &5 B
3| % %
TR 37 46
tCONALIN:R KB 89 KB 85 F
L A B a7 e RACE 97 1B 5t B e RACIE 37 8 B B
TR, 1025xx 3012xx
¥ A H DASH-8/MD90 MD-90 F/O
25 B KRB 97 %2 A 21 A KRB 99 F5HA3H
# Ik B RE 101 4 A 21 B RE 104 -5 A 8 H
AR SR V48 % 5 B V4B 5 B
#Ik B KB 100 7 A 31 B KB 100 8 A 31 H
48 AR B P 10,444 /) B 10,556 /N B
VT 12 18 A AALEF M 789 /INBF 861 /INBF
&L 90 B A MRATEE R 228 B 220 /)NBF
WL 30 A P ARATEF 76 «NBF 68 I~ B
RYL 7 B A AALEF M 25 NBF 19 /NEF
MD-90 ARATEF R 1,903 /B 5,082 /N BF
FH A TR R 2 NEF 50 o 2 NBF 50 o
F AR B B R 10 B A E 48 I EFAE
Wz AEHERM S AFRELD (RBE 100550 128) B

1511 EERE

FEBBAETERREEL  ARBEQ F3 AEAKRE » BEREZINZME > #
ENEp e B Faﬁiﬂ%ffﬂfi‘?aﬁ #5300 1 EFoZ B A PR E AR RAMRE R
RAMEANBRZE MEANBHANA  RERAENER B - RZABMAZE
3¢5 : TDASH-8, MD-90 ~ I+ £ % %5 54 Multi-engine, Land ~ B A 744t % & L& &
% $4F 4% Privileges for operation of radiotelephone on board an aircraft | » 4 & 3. %A
FAMAGZRE 2R TRAXFZE LR FHA (Y/M/D) Language Proficiency:
Level-5 * Expiry Date 2013/09/20] °



B WML RE B747 B BE R 0 KB 94 F93 5 % DASH-8 B4 > 74
Fl 5 A & FHalék » #£4E DASH-8 R MEES H » R E 96 F 4 A %A MD-90
AIMGIE B AL B # M4k 0 B DASH-8 A MD-90 A % B 5 B F4& - 3% B A RAL
BF R By 10,444 N BF 0 F MD-90 B A RAUEF B 1,903 (B o 32— K MD-90
MM FERTERMARBR 99 £ 11 A 7 B REREERMALzZRE T
Completed and satisfied with briefing | * UL 3 F A XL Z-FA IR A H B #& T E F R4k

o

ZERMKEEEETEAERE ALK MAERE 997 A 13 A » Bk
BRAEBIRFI A4 230 : TNONE ()] F#E L BAWREGMAER > &
A BIATEFE R » BIRER  BHELEX -

1512 & ERA

Bl EMBATERRAL  EXBATERBMAALERRAER » KB 85 4 5
AEANEGEMRENS] (ATHBEGH) o HA FERE B RAME ) RAME
ANBRTE MEABBERNE  RAETH M ESE - AR TR B A X325 1 TMD-90
F/O (First Officer) ~ = k£ » % % 4 Multi-Engine, Land * A A E & LaRE
12 AE F# Privileges for operation of radiotelephone on board an aircraft | » 4% & 3t F
AR £ ERARBEELRIFEA (YM/D) Language Proficiency:
Level-5 °* Expiry Date 2013/08/27 |

% B G A G AYEME Do-228 kel B B > S AR 2 REHHR > AR E 88 4 3
A XA INR > Y42 DASH-8 B % & KA B - KB 93 F 3 A T iitslsk » 4
£ MD-90 % #% &) BB B o 3% B 48 RALE & 10,556 /1B » MD-90 2 4% AR B B
By 5,082 BF o L —RXFEARZIEMERE 1005 1A 158 > —;;‘tffﬁ%}%z‘%
WM X 32325 @ Completed with satisfactory | > H-ft 3 5 1 Z-28 91 4R B 5 By 4 3
2k o

GRAMAREEARTHAERER  EXEAAMNARE 10051 A 118 >
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A BAGE R AR A8 B 22328 : TNONE ()] o F3 K& 4 B AME SR »
HAFEA B HATEFE R » BlXLER  BHMEEL -

152 ERBFHA 72 IEEH

1521 EEERA

5A108 : ERKRE-
SHA 11 B @ # 0800 BFAZA » 1205 B ATAE M HAT AN L ARH 2 B A ALsRAE
oo REI=H 0 742100 B %3 0 2200 BFR KAK A o
5A 12 B : #0900 BFA2 R 0 1420 B £ #3538 %] » $44T7 BR805/806 Hk B 4218
BPUEF » 75 1758 B MIKEPT » 1017 B B MR PlA RIE EHLE o
1.52.2 S| E&A

SH108 @ ERKRE-

SA1 B AER&Fe (1230 8 E 2200 B ) o

S5A 12 B #0800 BFALK » 1420 B £ H73R 2| 4T BR805/806 Bk Bl 4R
PR 0 1758 BF RAKIRP] » 1917 Bf AR FIAe RIZ @ HLE o



% 16-1 EBEAREH (FZRE 100554 128)
% JA H N B
1 1A MD-90
2 B $5 42 35 B R A B-17917
3 o3 m BOEING
4 I RCYC %) 53572
5 R RE 87 1A
6 ZH B KRB 87F1 A28
7 1¢ A KB E N
8 T A A SRR E N E]
9 RAEREE 75,296 A F
10 AR IR AG A 2 TR 100-01-020/E. B 101 %1 A 15 B
11 AL 35 4B FRAT BF 3L 26,365.13
12 LT 3 48R HLR B 17,926
13 R ABEE/ZIT A A02 B &/KB 100 F5 A 4 B
14 ALK A iR SR 56.33 N BF/22 R
RAT B BL/7% 30k ' Hee
# A% & W & International Aero Engines (IAE) 23] 4 2 X 8k » LA KE
HFE 1620
% 1.6-2 % ik ik K
‘ \ 28 | BBA | W5k | B
15 8 % Bk 7 5% )29 N
= i = T B BB | eEE | R
i 05/17
| |International Aero| ) <00 e | \90125 22.11020 | 1,919 | 19,623
Engines (IAE) /2010
- 02/08
, |International Aero| ) 200 b | \o0108 19.861:56 | 2465 | 15.965
Engines (IAE) /2010
1.6.2 RE-FHEH
G T ORAFE B 1.6-1 c ZAATHRI B T Fo4 0 EA =& 1.6-3 ¢
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1.6-1 MD-90 7! #% & & IR 4| $¢ B
£ 1.6-3 B ERTFHAM TH A

KRAAREE 75,296
KRXEEE 64,410
RREWEE 59,875
HERMEE 55,200
FTHREhEE 55,300
FEARE T 62,900
FRAREE 62,988
AL 7,690
MATHE R & 3,995
FEXERET 58,900
TR 58,993
A RE L E 6.3 % MAC*

1.6.3 445 EH

SR FRE LR 3 BAARKMGEE TR BRFUFTHIALEELE
S > T AR B HAT B ALEE &

*MAC: Mean Aerodynamics Chord °




Fag A (KE 100554 12 8) RITAT
) 1 2 3 4K EHRE S LR

T# &% (Preflight Check Sheet) #8

WATE A

T (FEWE— B B4 T
WRemTE | 19 Edh | 29 | 3 EH | 4 Eh | £EH R
12 B RS R
# /¥ 180+5 180+5 180+5 180+5 155~160 | 155~160
=t (PSI)
= Bl j6 R
# /¥ 182 181 182 180 156 157
=t (PSI)
1.6.4 MD-90 & 3% AR B AES
1.6.4.1 #AAGZ
MD-90 &R A% B A ~ EME L7 » BEAT 7 X = R &ZAM (spoiler panels)
BT 408, ° W | s}F-‘ 4 ’j //nu*}i/:% 1T AR > T RE 3@24‘#%fo%§]§@' ¥ i
BEEIES > TR ﬁﬁk:.ﬂﬁ@ﬁ»iﬂwﬂﬁi Ak > FEZ i AR (speed brake) *

BARFARIER

A8 B @ 4% A (ground spoiler)

MD-90 2 %2 MRAT F Mt P LA » A4 E S5 IRAR R LA RAT F FIBF A2
AR AR T A5 | $H
AR S AT B B A ) 48 AR 4 1

1.6.4.2

MD-90 7 #% 3 i 4%

I E L2 3R 0 2 Rak
EFHERAT R

H%%f%%/%gﬁ % )’ll %’E' /}lb*)ig"}a
7 R BB — AR o

EHkE 0 L

(MD-90 In-Flight

Ground Spoiler Lockout Mechanism ) » YA i #53% AR 5] S8 AR » & & B K74 8
X B o AR E X AR G AR MR AR R B B RS RAT R NIRRT A ) o

i 8
% IR AR AE AL AR R &a%’% B B SCAAY A
4z

B#4AHE (armed) 1%

Eﬂ

» 4o R E S BAF AR AR T4 B AR e
~ R A AR 0 Bl Z A éé#%’*” e |

g8

SRR
http://boeing.com/commercial/aeromagazine/aero 03/textonly/sy02txt.html

R E

g e o

R 37
p A

o B G B By B AR 3b B ) 45 A TR

» ] SE AR T

E RS N % E e Bk 7 TR AR S A
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(unlock) °
1.6.4.3 %45 M A5 A7 4%

LT BN HEFAR B @ AR 5 B N\ T P EfT — B0 s AR 4R AR HF 0 ik
WA AR » AR M@mIE AR (FMEE=) -

® H #HiFARET EA K (auto spoiler actuator activated )
® IAXRRIMAE (weighton wheel)

%R

® SRR IAERY (nose gear compressed)
1.6.44 BAIIZAREE VR

E A TS 0 T4 2] £ 390RPM (revolution per minutes * $5/%9°)
% 725RPM B > B Bp3f A B8 & Gk AR o SLI 2 BGR AR F AR AL B A
IR AEEY Bl A PR AR B €A DR AT A ELHIZE o
1.645 FAZRIKHRE

TR KE I EARERIERREE 28 EF BTN K RRRTF
F BRAH 0 S i T BN IRIR R DR IRARMY B AR R B B AT R A R
AT 0 VAT B AR A R @ 45 AR o
1.6.4.6 HIMAEERIERE

TR R ARG IR —EA R ERIE . A ARE S 8 B AK
BB o s fiede Bl — B R B XA AR & 8 R ARKS) E LT F
KAKBE o TR R AR IR AR T AR o

MD-90 b @ # R AR X ¥ fm X R A FH A T 4 £ MD-90 AIRCRAFT
MAINTENANCE MANUAL -
1.7 RAFH
1.71 REML



FREWHEA @ LA EGERFTER RG T HEROTE GEP
AALMEHAEE GAMERELTPOTOFEHUEEAFTEIBEZLTRA
&3 (Significant Meteorological Information * YA T i #% SIGMET) * F # 8 A 2L X
SIGMET %= T :

SIGMET 3 ; A 20 H 1730 B°% 2130 F ; & RAVE M E - #8788 A 15
.09 F RALA N2730 E12400 ~ N2400 E12400 ~ N2330 E11730 ~ N2630 E11730 AT &
B3 TTEZE A FLA0 » BERE » A20 2/ E G RILFTHE -

PREALE RE E55 2035 BB AT Z A4 R R R

Madg R AR 1 s A AKBF M 2035 BFE 2135 BF 5 2035 BRBIA T & o

2000 H%f& 2100 BFZ oM 2 E R 1.7-1 A 1.72 ¢

1.7-1 2000 BFZ 498 it 2 T B

% 1719+ 1.18.14-6 it 2 2 pFF 5 ATC PERF » 228 6 £ & 718 » 12 FDR % A2 B » B R £ 529 90
# (ATC p& 490 #)=FDR PR ) o
7% B 40,000 < o




%TC‘."" MRMBBAERS

1.7-2 210 H?a“iéﬂ?zi‘c%?i%’
1.7.2 3@ X £858)

BRE B A 2 e d R AR kK bkde T

2030 BF @ BL%) 040 B 0 Bk 16 ME/8F 5 A8 L 3,500 AR BB A F A~ R
M RE 400K~ ZET700R ~ AREHE 1,000 R ~ Z£E2,200KR ; BE 24°C >
F222°C s HE AT 1010 A 5 M AT A-2E R 3 ABHTAR-YeF
FHALE 3,000 2R > FH®; hE-FRAEATEHTERLST 0 GRS E o (ATIS
1)

2034 BF @ Bl % 020 A 0 Bak 15 /8 0 B & B duE 300 B E 060 B A8 LA
800 A R ; #Li8ALAZ-05 38 K74 2,000 AR ~ 06 #38 K54 2,000 AR 5 PEEF® 3
BRE 20K~ HZES00R~HAETHRET 1,000 R ~ £E1,500K 5 BE 24°C» EZ
22°C s BEAH T 1011 Bth 5 MATR-2HBE R ;s HaE-FREABH T
E® o @RHE - (ATIST)




2035 BF 1 A #) 360 E 0 Rk 15 E/0F > MR 25 /8 e F sl 300 EE

060 & 5 & JLE 800 AR 5 A MAZ-05 ¥iE 1,900 AR » B LML ~ 06 B
BRA2000 AR PEER: HE200R ~ 2T 500R - HRREHE 1,000 R ~
AT 1500 R ;s BE 24°C > FE8 22°C s ZEARBTAE 1012 B M 5 # L FA-2

YR s HE-FREE o (ATISK)

2041 B¥ 1 B\ %) 350 0 Bk 17 2/8F A8 LK 800 A R 38,18 ALAZ-05 33E 1,900
AR A RBE AL S 06 3 1,900 AR > AL KEF 5 HT 200
R~ HES00R~HAETHE 1,000 R~ ZE 1,500 R ; ®E 23C» E82Cs &

AT 1011 B MARTAR-2RBE R HE-FREE ° (ATISL)

PR G ®m B B R Z R A 4 (Automated Weather Observation Systems,
AWOS) BA&Z BInTa % Z % (Low Level Wind Shear Alert System, LLWAS ) 324k
A 2015 B £ 2045 B A At c AWOS 2 B 6 b6 » & 1 22 Hesk—RALE
A5 LLWAS 3% & 15 3E & » & 10 #3esk—F A& Ak T4 - 06/24 388 AWOS

R E I B 1.7-3 ~ 06/24 38 2034:50 BF £ 2035:20 B R BF R 6] Bk F A 4o
fa 1.7-1 ~ 06/24 388 2001 BF & 2040 B¥ X @R & T & 1.72 T ©

TR e e e

p T e

B 1.7-3 06/24 &h 7\&&@ E] @Jﬂ%%ﬁl«ﬂ‘ | & éfm ]
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& 1.7-1 06/24 3838 AWOS Z BpB¥ B &) Bk E A (& ~ 2/8F)

ATC B M FDR B§ M AWOS 06 AWOS 06/24 AWOS 24
2034:50 2036:20 330/14 340/17 350/11
2034:51 2036:21 330/13 340/18 350/11
2034:53 2036:23 320/14 330/17 340/10
2034:54 2036:24 330/14 330/18 340/10
2034:56 2036:26 340/18 340/19 330/12
2034:57 2036:27 340/18 340/19 320/12
2034:58 2036:28 330/20 340/18 330/13
2034:59 2036:29 330/22 340/17 330/13
2035:00 2036:30 330/21 340/17 330/16
2035:03 2036:33 330/20 330/14 340/19
2035:04 2036:34 330/19 320/16 340/19
2035:05 2036:35 330/19 330/16 350/19
2035:06 2036:36 330/19 330/16 350/20
2035:07 2036:37 340/17 340/18 350/20
2035:08 2036:38 330/17 330/18 350/19
2035:10 2036:40 330/15 330/17 340/17
2035:11 2036:41 310/15 330/16 340/17
2035:12 2036:42 320/18 330/16 340/16
2035:14 2036:44 320/20 330/15 340/15
2035:15 2036:45 330/22 330/15 340/15
2035:16 2036:46 340/21 330/14 340/15
2035:17 2036:47 300/23 330/14 340/15
2035:18 2036:48 300/23 330/14 340/15
2035:19 2036:49 330/23 320/16 340/17
2035:20 2036:50 300/22 320/18 340/17




%172 AWOS0624 Z 1 1 EH@EEH (NE)

ATC | [ ATC| | ATC | AT LATC
fE AE 2k 2 g g
B [ B [ B F B F B P

2001 0 2009 0 2017 0 2025 0.2 2033 0.4

2002 0 2010 0 2018 0 2026 0.2 2034 0.4

2003 0 2011 0 2019 0 2027 0.2 2035 0.6

2004 0 2012 0 2020 0 2028 0.2 2036 1.6

2005 0 2013 0 2021 0 2029 0.4 2037 3

2006 0 2014 0 2022 0 2030 0.4 2038 4.2

2007 0 2015 0 2023 0 2031 0.4 2039 5.8

2008 0 2016 0 2024 0 2032 0.4 2040 7.4

1.7.3 1k % Bir E R

BRE A% LLWAS £ F30% B 1930 BF £ 2130 BF 2 ] » & #2028:09 BF £ 2028:59
BB 05 Seidiidyy » Rin#Ex > A =02 » Rk F 15 E/E"IIKE R ETR

o

PRE M5 A 2001 BE B A AK 2 R R 4o T

B 345 01 5 A 2KBFH 1955 BF £ 2155 BF 5 FA4R 1955 5% B747 A% k4R
A E A PR o
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R A LS I E SN LA W ks /%/iﬂa@ EH G/ BRI E B
23 VA125.1 & 118.7/121.7/121.6 MHz #8 & 2 BR06 1T & 42 T 2R » &8 AR

1.10 %38 T4t
1.10.1 al%j%'é’ﬁqsg$i§*+
IRIF 2 RAVFE IR B RACAE & > BRE MG A 2B T 309 A 2R » MIGHE

% 106 "R o ARG B KRR @ » 458 7% E PCN® 60/R/B/X/U ° 06/24 %38 %,
Bl & 3,350 AR ~ 60 AR o

06/24 AR Y FZA LR HE > 2 A B 1.10-1 Fia o 06/24 3885 BB KE
3,350 AR > H3E 60 AR 5 9 Rl 5 X & jo BB RAE T A 4L B s E HE 48
7/ (Simplied Short Approach Lighting System with Runway Alignment Indicator
Lights, SSALR) » #3%5 Bl 4= 1.10-2 AT & o

0 357 903 2345 3150 3350M

24n£l: R g BREEE

B 1.10-1 0624 3Bk ER > H B

8 Airside °
O g5 A WA (POND /4 575 (ROBIEAE 5 ) /3 A5 & (Bi® 3 & K & 43 60~120MN/m®) /d &
FABRE (X 1.00MPa<?s/& <1.50MPa) /% =2 (U £3ki% )
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1.10.2 3638 B2 1% B B

PREAIG IR E RGO AR A B A BB RALAE (International
Civil Aviation Organization, ICAO ) #% & X 4% 4 8| X 4% & Runway Friction Tester T
R » 06/24 3638 AR A BAR AR F B & 2 ZHRAR—K - ARAML B B30 F
BRI 5 RO AR B IR AKRAT S @ KA 1 AT 0 RBIR R R 65 A~ 2/ A
95 A Z/ /B o

RIS R T RE 100 iF 5H 13 B 0624 YAk E B 65 NE /A

95 N B/ NEF I EAR BAR RAR B 0 i JEBEGEARR] > B 06 WEHAAK > 3

BPOREABZ 3 2ERFHME ~ H 100 2RZFHMHE > 4ok 1.10-1 & 1.10-2

BT ow ol g Z ok RAR B M o 'R B33 BR806 A& 5% X CX402 ¥EH% » 06/24
338 AL AR TE o



— B
& 1.10-1 06/24 838 65 N2/ NF RGBT XA

BIFLEE LB RESG
MHplEhiE - 06/245a38
BWAE S T RFT
MMBA TRA
MAAR
HAER] ¢ 100457 13 8 1065005
x £ CB/IRABE-CH4aRE--C
R F D .08 TA1TH
SR 33500 R
WRMLE  shE T oRHMSAR
AR D 6SNE/F
KBEEE © lmm
06388 MRl A EESE SR SRBEEE © 150 R
243 B AR AR ELFE L R EE & T 1502 R
ZoRBARAAR

i | E-BIHyEHR e e Y E=B=4EHR 34

0.73 0.81 0.79
06 0.75 0.81 0.77 24
BO06sh A AT AR AR R
B s S Al s 88 % A
(2R ¥k £—% 34 B—k %k F34

0 ~ 100 0.87 0.89 0.38 0.81 0.88 0.84
100 ~ 200 0.72 0.79 0.75 - 0.74 0.69 0.72
200 ~ 300 0.65 0.63 0.64 0.59 0.63 0.61
300 ~ 400 0.63 0.53 0.58 0.54 0.65 0.59
400 ~ 500 0.71 0.62 0.66 0.60 0.67 0.63
500 ~ 600 0.77 0.76 0.77 0.73 0.71 0.72
600 ~ 700 0.84 0.82 0.83 0.75 0.82 0.79
700 ~ 800 0.85 0.83 0.84 0.81 0.88 0.85
800 ~ 900 0.75 0.79 0.77 0.84 0.76 0.80
900 ~ 1000 0.81 0.76 0.79 0.63 0.75 0.71
1000 ~ 1100 0.79 0.83 0.81 0.80 0.86 0.83
1100 ~ 1200 0.77 0.82 0.79 0.81 0.82 0.81
1200 ~ 1300 0.80 0.77 0.78 0.77 0.85 0.81
1300 ~ 1400 0.79 0.82 0.80 0.79 0.78 0.79
1400 ~ 1500 0.83 0.82 0.82 0.78 0.85 0.81
1500 ~ 1600 0.81 0.85 0.83 0.82 0.82 0.82
1600 ~ 1700 0.80 0.85 0.82 0.79 0.85 0.82
1700 ~ 1800 0.78 0.85 0.81 0.81 0.82 0.82
1800 ~ 1900 0.83 0.79 0.81 0.77 0.84 0.80
1900 ~ 2000 0.83 0.82 0.83 0.80 0.85 0.83
2000 ~ 2100 0.83 0.82 0.82 0.80 0.84 0.82
2100 ~ 2200 0.79 0.83 0.81 0.83 0.87 0.85
2200 ~ 2300 0.77 0.81 0.79 0.83 0.84 0.84
2300 ~ 2400 0.70 0.70 0.70 0.74 0.73 0.73
2400 ~ 2500 0.66 0.66 0.66 0.64 0.73 0.69
2500 ~ 2600 0.67 0.66 0.67 0.67 0.72 0.69
2600 ~ 2700 0.67 0.68 0.67 0.66 0.70 0.68
2700 ~ 2800 0.75 0.72 0.73 0.73 0.84 0.78
2800 ~ 2900 0.84 0.82 0.83 0.32 0.86 0.84
2900 ~ 3000 091 0.90 0.91 0.89 0.89 0.89
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Homlig E
KBERE

95 B/ BF
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063038 4 Rl Ae B FE G SR FERE © 250 R
243638 fn RIFC BEBESR SRS ¢ 2500 R

EoERERAEK
S8 F—HE=sEH Eo_BEER EZHZSER izt
0.59 0.73 0.68
06 0.62 0.73 0.66 24
BO6sh a2 RS AE
2R 133 % A5 ) T i s
(2 R) ¥—% Bk I35 % —k —k 34
¢~ 100 0.60 0.73 0.67 0.66 0.57 0.61
100 ~ 200 0.50 0.50 0.50 ©0.47 0.49 0.48
200 ~ 300 0.48 0.45 - 0.47 0.38 0.49 0.43
300 ~ 400 0.57 0.51 0.54 0.46 0.52 0.49
400 ~ 500 0.66 0.62 0.64 0.61 0.59 0.60
500 ~ 600 0.79 0.76 0.77 0.70 0.73 0.72
600 ~ 700 0.81 0.79 0.80 0.77 0.79 0.78
700 ~ 800 0.48 0.69 0.59 0.74 0.54 0.64
800 ~ 900 0.59 0.54 0.57 0.42 0.52 0.47
900 ~ 1000 0.65 0.69 0.67 0.63 0.73 0.68
1000 ~ 1100 0.62 0,68 0.65 0.72 0.66 0.69
1100 ~ 1200 0.76 0.65 0.71- 0.65 0.77 0.71
1200 ~ 1300 0.74 0.75 0.75 0.69 0.74 0.71
1300 ~ 1400 0.76 0.73 0.75 0.72 0.79 0.76
1400 ~ 1500 0.77 0.78 0.77 0.76 0.74 0.75
1500 ~ 1600 0.75 0.76 0.75 0.74 0.78 0.76
1600 ~ 1700 0.65 0.77 0.71 0.76 0.69 0.72
1700 ~ 1800 0.76 0.69 0.72 0.64 0.78 0.71
1800 ~ 1900 0.77 0.75 0.76 0.73 0.79 0.76
1900 ~ 2000 0.77 0.77 0.77 0.73 0.78 0.76
2000 ~ 2100 0.73 0.78 0.75 0.76 0.77 0.76
2100 ~ 2200 0.71 0.71 0.71 0.74 0.76 0.75
2200 ~ 2300 0.55 0.65 0.60 0.66 0.66 0.66
2300 ~ 2400 0.54 0.57 0.56 0.56 0.63 0.59
2400 ~ 2500 0.56 0.52 0.54 0.54 0.63 0.59
2500 ~ 2600 0.52 0.56 0.54 0.50 0.58 0.54
2600 ~ 2700 0.67 0.57 0.62 0.56 0.70 0.63
2700 ~ 0.78 0.77 0.72 0.82 0.77

2800 0.77
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TRMMRIGERGEEY 152F > ZANERT R TERLATERTHNRY » £9)
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Patch/Flooded) B ALF|Bf » &AWL G @HAANRN s B ETTRTFELIHER
# ¥ 8 8 B AT AR 4 AL AGIR L o
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B 1541 119 B > 31 %@%&arnmwy
1.10.4 #3536 848 @ 5L R AR 2 2 A0 B

RAF RALE A A TR AR @k LR E B FA 10 & 4-1 (% 1.10-3)
A W s E 5 mATE AR 0 P ARRIRE 65 A E /B » Runway Friction Tester /&
BRBEAARIIZRE 0.6 AR E 95 A Z/ B » Runway Friction Tester <& %
HEAZABIRREE 054 -
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& 1.10-3 e s @ RiR A

H g G d HEEE TR 157K A fy
?)f/’%‘ G RHERE WMITEE  RE RITERARE R
BHESE  BHAEE FREx * (&%)  (2E/18F)  (FH)
Mu-meter
ik 0.72 0.52 0.42 1.0 65 70
0.66 0.38 0.26 1.0 95 70
T2 0.68 0.47 0.42 0.5 65 70
0.65 0.45 0.39 0.5 95 70
Skiddometer 0.82 0.60 0.50 1.0 65 210
0.74 0.47 0.34 1.0 95 210
Surface Friction
Tester 0.82 0.60 0.50 1.0 65 210
0.74 0.47 0.34 1.0 95 210
Runway Friction
Tester 0.82 0.60 0.50 1.0 65 210
0.72 0.54 0.41 1.0 95 210

* b 1E 5 K R PR FHE o

TRAMIGHME DR ABIEEFA | F43 58S BEP =92 —F /7
FE[B] A A K BFJEFR Ay AR+ ] B E A KRS FE P15 0 5 B FE AR R R
EaE o JEIRIT T I T 7 249 B #c 2k o A (Damp ) — <8 7% iy BlIA A 77
BB (Wet) —i8 dr & B B EAZ R K o 53K (Water patch) — T KT
g AR R o & (Flooded) — THEKF| KX 52 B #KHE R o

1.11 RALLES
1.11.1 BB TE&EKSR

ZMEKE R & XEAMEEF L5 E (Solid-State Cockpit Voice Recorder,
SSCVR) » # 37 & L3 Communications /2 8] » #3825 3% 53| & S100-0080-00 A&
01480 © ZEAFEF R BPT USRI BT AA N 3054 4P amHikFTHRY
FIRABEERBSAUA - S| BERE S LA~ BRERRS LAREERAGLF LA o
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FRESTRHEVER
% (2030:28 B~2100:39 BF'!) » 35 F
o A ARER TG ERT

AR M AR BUARMEF L4kE (FDR) X GMT S-nd i & L& » &)

ARG BT PFTnAR X B A

A O IE SRR

30 & 11
5~ BB FEE A FE
& AR o

% SSCVR #5& A # » AR FDR ek X &4 €44 (VHF Key) S HAARKEZH A
(RALT) %% > #% SSCVR A& FDR & H Fl %

Z_ GMT BF M4 ATC B &1 90 #

o KRB ALE
(ATC Time + 90 # = FDR GMT Time) » 3

k314 » FDR 04k

& 1.11-1
A 111-1 FRIERFH T 55 K
SSCVR & FDR Bf H] ATC ) # B H] \
SSCVR ## A &

(hhmm:ss ) (hhmm:ss) (hhmm:ss) FHAZ

2032:34.8 203235 | 2031:04 (App) V3 cight zero six contact tower one
eighteen seven good day

2032:55.4 2032:55 - (ROAREE)

. : oh

2032:57 4 203257 203127 (TWR) t§1pel tower gooq ev‘enlng. eva eight zero
six runway zero six nine miles final

2033:24.6 2033:25 - landing check

2034:41 4 2034:41 2033:12 (TWR) 1':a1pel tower broadcasts thunderstorm alert
in progress

2036:32.7 2036:33 - fifty

2036:37.8 2036:38 - (REARE)

2036:49.3 2036:49 - (RAEFRATEE)

2037:41.7 2037:42 2036:12 (GND) |taipei ground eva eight zero six sierra six
aine] ot : .

2038:50.0 2038:50 | 2037:20 (GND) |iPel ground eva eight zero six repor
braking action is poor

33 APP RAR B L

P

WG EF I s TWR KA A X G454 s GND KA A @ iE

#

ek /e 14

» 11 FDR PFRF 5 %4

¥ o

R L TUTC R > ot

e =UTC p= B 48 /| B o
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1.11.2 RAEH LS

G E B R A RACE A48 E  (Solid-State Flight Data Recorder, SSFDR) ’

# 3% 7 Honeywell 2 3] » #3% S800-3000-00 » A 3% 00528 » HAt&sk kB B 63

B 20 4748 32 A) o FEA AL 0 KRB F A S R AFF x#lziﬁﬁﬁﬂ’%éﬁ-ﬁf »

REEF LT ELH -

AN LSRR AP0k B RAZ B 0F M) 2 B3 B & b iF

(UTC+ 8 Hr) » BR 806 F#ATYEX FDR Lok FAHAFZR 4R » 250 B RA B4

BB 1.11-1 28 1.11-2° 2§ 3BT ZMT BRI RARLEE THE 4%
Fu#t o BR806 FHALIEZ FDR L4k B 4sk4 T

1. ZERMEHLEEFESRAMEERLERZ T07-02A % £ RMAEEF R
Al AR BERAAEF 6 JH 4 (Annex 6) H—# (Typel) M HHask
RAE » A 32 BLERESH

2. RAIMILAEMEERE - AR ARHGEM > RRE60HE (72: £~ HHR
R B RATIR AR » A BIE AR )

3. EA MR ES AR TIMAL 7T E  FE 1.11-2

4. SMEARE (OM) AFHEAEE (MM) RIK > IR €HEH

5. £ #2%4 (Master Warning) 3% ° "%#U%‘ii)ﬁé] 71"\4’}2 3 s

6.1909:20 B » FDR PA4&304k » =ik 0 2/0F » 0 M2/8F » #AvE (MHDG) 204
Vil

7.1917:24 B > FA4& 3 Pl Aeik > #ALE 343 &

.2032:38 H?%’ﬁ‘i’Fi»{Tzié’E M&m JE 3390 "R > ik 198 JE/BF - Huik 208 E/8F »
BALE 19 B0 B 341 B o ik 18 E/EF
.2036:22 BF 5 A ﬁf;’%%ﬂaﬁ%ﬁf s WEFALE S 184 R » 28 FEZE 158.9K » £ik

o]

\O

12 f33 ~ ¢ [MD-90 DFDAU Interface Control Document, MDC 92K9081, Rev. F, Date: 6 March, 2002] -



142 2/8§ 0 33k 138 E/0F 0 HEALE 46 B 0 JAE) 208 0 iR 18 MR/

10. 2036:33 BF » B EZHE 495K » Fig 148 2/8F » 3bik 148 &/H# ' BRG] 49
& oo By 345 0 SRR 11 /8 s A 0.88 B0 RIEA 053 E AL R E
#% (LOC) 0.09dot® 7 @AHIR -1.41 B s £~ HHH 396 EA399 K 5 &~
t%éﬁﬁa‘%%f"kjy vu (EPR) 35 1.19;

11.2036:39 B > ;éis%“&%x%iﬁﬁi ’ M?”"EF 037K » ®ik 144 &Z/H%‘ Hy
% 150 &/H%f s BEALE) S50 L 0 JA & 308 JE 0 SRR 10 ME/BF 5 R A 1.05 F 0 R
A 088 & Eﬁ/&hé%ﬁﬂ (LOC) -0.089 dot® 7 wAessMR -1.41 B s £~ 4
H 3964 ER 399 F ;s £~ AEHEEH K (EPR) & 1.08 & 1.03 ;5 £
# A (Spoiler LOB) A& W% i#Ak (Spoiler RIB) 5-0.18 & 0.88 /&

® B AEEIREZFILE 1.249°1.0220.841~0.857~0.841 ~0.942 ~
0.953~1.01
@ IMFLHBPEINRP A £Edd [GND) HEX#E TAIR] #EX -
AREZEI19RBESE 03R WA 211 EEE 1.76 B> £¥EA 1.05
B 018 B s (B—RBHME) ;
® IHFBRFLZOAHAFE TN & iy FGNDJ WA E TAIR] X o
AREZHHEE 11RAERE 03 R FA 1.76 H &% 5 1.58 B> REA-2.29
FER-1.76 s (B = REBIEE)

12.2036:41 BF » £ ~ H RIS ZEF ;s £ik 144 /E/H%f % 146 /E/H%‘ » BEATLE) 50
B0 ) 310 B0 JRGR 14 02/8F 5 AR A 1.05 B 0 RIEA 0.88 B A& XL G R
#% (LOC) -0.278 dot® 7 w#esktn 6.77 B 3 £ ~ AEIHEE A b (EPR) ¥
B 1.02: Z%MEAK (Spoiler LOB) &4 WM& 7R (Spoiler RIB) 0.88 & &
0.88 & ; A RS 72 PSI



%/-tC‘.lu

MRMBBAERS

& 1112 ZMEBALRPEZ AW 2E7 &
| EE | EA
7 #% s s
sec kt kt | deg deg deg deg deg deg dot Psi Psi
42 132 141 48 4.22 -1.58 -2.11 0.88 | -0.431 109 0 1.02 | 1.02
43 132 137 45 5.54 0.48 2.37 -0.7 -0.582 17 28 1.04 | 1.06
44 133 132 42 6.50 0.62 7.65 0.53 | -0.580 95 24 1.10 | 1.13
45 124 132 40 7.60 1.63 -0.35 -1.23 -0.731 88 0 1.18 | 1.22
46 118 127 38 8.48 2.51 -3.34 -1.58 | -0.880 227 0 1.23 1.26
47 114 117 36 9.32 1.71 14.24 -0.88 -0.920 615 0 1.26 | 1.29
48 108 111 34 10.41 0.35 -3.16 0.88 | -1.066 | 936 0 1.28 | 1.30
49 104 106 31 11.60 -1.49 -8.88 4.22 -1.270 | 2130 0 1.29 | 1.29
50 96 101 28 12.17 6.15 -8.61 -7.03 | -1.192 | 1442 0 1.25 1.21
51 92 97 27 12.48 6.86 1.23 -1.58 -1.298 | 1376 0 1.19 | 1.15
52 86 92 27 12.00 8.53 -16.08 -8.09 | -1.185 | 1674 0 1.13 1.11
53 88 88 27 11.12 7.95 -13.54 | -1.76 -1.296 | 1437 0 1.11 1.09
54 84 84 28 9.93 8.26 -22.94 -8.61 | -1.001 | 1633 0 1.08 | 1.07
55 82 81 31 8.04 8.04 -14.50 | -1.76 -0.933 | 1713 33 1.06 | 1.04
56 80 78 35 5.80 6.86 -7.56 -8.26 | -0.819 | 1996 0 1.04 | 1.02
57 76 74 39 3.65 4.44 -1.05 -0.88 -0.638 | 2214 0 1.03 1.02
58 72 71 43 1.76 2.33 5.98 -2.99 | -0.497 | 2173 0 1.02 | 1.02
13.2036:39 B £ 2041:55 B » £ ~ A3 ARGk RS
14.2041:55 B > ALtkAFab A5 8y » 23 0 /0 5 bk 0 B/BF > BRALE) 322 K
15.2103:15 B » FDR 12 &4k » ik 0 J2/0F » ik &%,@%@3w§;
16. ZMkF AL BEA RSBk ® (ZA%R AIR/GND Ak K& & ik K 2 0¥ B
) o ERAEMIG 06 HERE “%E&%%4§%léﬁ’&l1u3<
Z 11138 ) AR 1114 Fi7 e B 1.11-4 EFEZHE 130 RATZ 35 £ F

FMC RALEIF14 B FDR 78k & H
S5 (BRI ~ Huig

BB
~HEFLE S ARIRA S RBA SR A) B—

58 0 IRU RALEIFA4RIE FDR 3¢
RAT RN




2036:31 BF £ 2036:32 BF » Zt4i@ @ oo @A Ly (B 1.11-4 232 a)
2036:39 B > TR B EE > FMIE 06 ¥E I 1,950 R (B 1.114 2%

b) e

® 2036:46 B> $LIF @ A R B 06 S8 5 4R S B 06 $18 38 3,340 R (E 1.11-4
23ec) e

® 2037:56 B $IF G AR b E W 06 180 B 06 #1838 5,100 R (B 1.11-4
22 d) e

1.11.3 MSTS FE AHIEME S
FHBEAL  ATREFERMARMMRAEREZI S TERRAHNRELAL
(Multi Surveillance Tracking System, MSTS ) #9ATH: B4t » L ILH ZBR 5 E EAH
AR AR Y o I FRA X T
MSTS UTC Time + 89 sec = BR806 FDR GMT

AFRIRZE 5,000 R AT ZE PRI M X RAPITE % & B AR AR T R Gt
MELE (BRFHE 1.11-3) -
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BR806 Flight- all

Waster Warnilg [TO () il
AP Engdged
9'“"9599;3 J WQW Right L
AIR e AIR
anpd | wo WL:” | Cano
Gni
A‘?:l |
- 3
Lateral Acceleration (g) .
P Y Leanm B 3
o ,_“k,:’:__ s fa) -0.3
o --—.-l"—-._,._.,w"l
-0 - 20
Drift Angle|(degrees) j
1 -15
’S AN Al ) . |
0. 3 L — -50 20.0
Pitch Angle (degfees) nj 10.0
I\ MQ,F._ -ﬁ-l " e ) 0.0
U u Roll Angle (degrees) U L ][ T 10,0
3 360 T--20.0
Magnetic Heading (degrees) 240
- 120
| |
- Wind Angld (degrees) N n 00
20 r—"PTV":“""""\ e - ""‘“‘*—-—-"‘::W“—J 4 300
1 Wind spee mﬂ\wﬂbﬁyﬁd— L™ 10.0
0.0
Ground spegd knots
320 500
—— 240 [-375
- ;-J ‘F\—\ﬁﬁ‘f\,\b—-‘ 160 5o
3000 T fe [
0—50—0
2000 —— 40
100 L~ ARitucie (fael) Spoiler LOB (degries) \‘__ 30
C‘-’-' Spoilfr RIB (degrfes) |\‘-.J 10
R wrrre: 4
-1000 ! - L 10
] 8 3 5 5 3 H H g g B
% 8 8 3 £ 5 g 5 ] 8 g
= = = 1S = = Q - b o :
FDR Data UTC (sec)
May 13, 2011 ASC/Investigation Lab.
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B-17917
Engage
“ o RSO AR R DONAN R
Disengage
AIR
WOW Left B
AIR WOW Right \ P GND
125 GND E
| O RN
20.0
& pitch Angle (degrees Py
P P e - 15.0
——
o s . d o 5_‘gg,'; o 10.0
3 Drift Anlpie (degress)] e
5 5.0
Magnelic Heading (dpgress) ]
4 g/ g (degrees) 00
———————
; Loc Det 12 (DOT) il
Vertical Acceleration (g) f\ [ ﬁ|
R
60.00 ~RadicAttituds (fest
30.0¢ Spailer LOB (degrees) 226
20.0f _'\____ Spoiler RIB (d ) 87
10.0 - oiler digrees U E——
0.0 - _-'5_€4—‘—_‘:-u_. + 9 I 108
-10.0
49
-10
Wird Angle fdeg — 50
360 ————— — R I P Y /{\ C a0
27 I . = = i\ £
Wind speed knots o ki —30
180 o906 o o0 ooly o N e \ 2o
g9 i P oo gl o | o.g o2 Cin
Airspeed knots C
3 161 o o = - 2000 0
2 121 S . et " 50
1 Brake Pedal |Pos Left (degrees) [
8i Brake PeaaT Pos RIgRE (GEgress) ——— /\/ 1000
A
4 rake Pressute Right Pedal (psia) 500
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© - o o o o n & @ = ©
2 3 2 g & 2 5 b % 7 3
& @ 8 @ P o © & & & o
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F—5 SEEM
Time Synchronization : FDR & QAR Parameters
200 2.0
——G5_FDR
—G5_QAR
175 —\Vert. Acc._FDR | 1.8
—Vert. Acc._QAR
150 S 1.6
2
g 125 1.4
E —
9 100 1.2 2
g A l. 1 " g
g 75 H‘. 1 Juln I FI l\ 1.0 f;
VAV Whs 5
s S V) i 3
50 1 H 0.8
25 0.6
0 0.4
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1.12.1

OTeEiET

STOEET A

029821

o @ & B

A EEASPAARE 10055 A 13 B 0615 8:£47 06 SR EH IR F » 1%
A Trimble PRO XR GPS &0 % » 18T #FR R PIFEATER] » 25 KEE 06
FLIEIR 4R~ 06 S AR 9 ERTRM  REFERE ~ & EHB G 06 3
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SZOSIET o
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SEOEIET

GMT Time
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SEOSIET o
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ol & BT BIEELH

® 706 %E AR 0 FE 06 JE ALY 3,340 RA 3,000 R » 2 F B A% L
I BIEZ K ~ A PG IT
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0 FTHXKRMHEIMBASBMEMMBEESEWE 1.12-4 £ 1.12-6;
® IHMBREIIFEBELATRERL K 1.12-2°

# 1.12-1 F# R FRE AR

AR =8 LA &l
1. |NO.1 £ XMk 6 R M) % &,
2. |NO.3 & ¥R A E A6 IR A Al 4 5,
3. |NO.4 & ¥R * E A6 IR sMMa) B
4, | BRI I0EGIE R19 ~ R22 ~ R23 ~ R24 O
5. | g R20 ~ R27 (4% &%) OF &

TR~ TR TR S (£
6. | TR %£§> * 5 4 3,
7. | 06 #iEi% 4% TR 9 Mt (5 KE) Z &
A 1.12-2 PER ST E & A B E

AR | O6HEAIEAE | MERIIFMINE K A F6 JR B SE
1 #5 2,520 R O -ESFY: S (fE—HEpsiR)
2 #5 3,340 R W& 25 K 5.73 AR
3 #5 3,900 "R mAE& 15 & 5.10 &R
4 %5 4,850 R WAEX3E (f&—fERE )

5 #5 5,100 R wMEHSE 5.60 2R
6 # 5,630 "R wAEK 6 E 5.89 AR
7 #5 5,880 "R G ESKY: (& —fERme )
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1123 MESHEEFREETH
RIBZEEFUBRERBEZMREBREIERE > HELT

1.12.3.1 & & sh5R4E 45

WH b MR ERFHRHFE 1.12-6 0 1.12-7

RH Pylon FI
B 7y on iap

Max depth: .
LXWXD 10)(050)(0005 | .
i Sl I
~ 8 o h

1 A
RH ITEM 1
STA 1290, L25R~L26R,

0:0.063", R: 0.057"
S LxWxD=10"x1.0"x0.00
e

1.12-6 shpdg%EE (1) '1.12-777 4%@%@%—‘ (2)
1.12.3.2 RERHEE

ARl Ae % RAG KRG - B 1.12-8

B 1.12-8  AAA%ERIE KRETH




1.12.3.3 2 SRE Sk sM3R 815
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BRI ERE L

AXVE 201

S ipdEE > FFE 1.12-9 0 1.12-10 ©

1.12-10  sMpdg R

1.12.34 2% BEHBERESE
BEERBEABABRELRER R 1.12-3:

A 1123 ABRERBEEA

A H Ganid 3% BEHFN

1. 6A7654 RGA19669 | 1. ¥H A% %k » £ 0.16"X & 0.022", k& 0.13"X &
0.025" > & 0.1"X % 0.02"
2. EAA%WrEH o K 1.1"X £ 0.5"X &K 0.06"

2. 6A7654 RGA19454 | R ATHER » @37 %% » £ 1.8"X T 0.5"X &K 0.04" >
& 1.1"X % 0.45"X & 0.05"

3. 6A7654 RGA19508 | ER AT G EH » £ 1"X £ 0.3"X %K 0.03"

4. 6A7654 RGA19628 | 1. ER A% G EH » £0.7"X F 0.33" X & 0.035"
2. ERATHKER > &£03"X K 0.03"

5. 6A7654 RGA19618 | 1. ¥R AT4 R & 02" X & 0.035" & 0.1"X & 0.018">
£ 0.1"X & 0.01"
2. BERATHUIE > & 0.5"X & 0.018"

6. 6A7654 RGVI13889 | 1. ERATKEL > & 0.15"
2. EAA%MIE > & 0.7" X D:0.024"

7. 6A7654 RGA19760 | 1. ERAT%HE > & 0.5"X & 0.02"
2. ERA%E T > £08"X T 0.21"

8. 6A7654 RGA19582 | 1. ¥R aT#4#e > £0.56"X £ 0.1"
2. ERATHKER > & 028" X K 0.03"

9. 6A7654 RGA19607 | R AT4% S EH » £08"X 035" X K 0.03"
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& 1.12-4 $HhRsE EHM
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el R o REHW
HIE
BlERE R ERE R EIRRE » REA
1 SEP96-0434 | 7 mm S AL s AT AR o 1 120)
$ 06 E @ R EER — R, SRR @ K @A) R =
2 MAR98-0872 | 8 mm 5 o B AR B - (HEE 112.22)
5 48 %"\"‘w’ 'é’rL?A;,{:,a\ ° ’é
3 TANG7T-0519 | §mm | AR @ EDR—A - MEIR A o (FH
1.12-23)
A1 16 X R EH KRR MR ARG o (3
1.12-24)

1.12-23 4R A6l @ #) R 1.12-24 413 86 & #1354
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1.16 RIXEZ#HR
1161 FBEAHRERE

KB 100 F 6 A 11 B 2 LHAL a7 B7885/B7886 JEMHAT F ¥ Auk & 5 AR
AR RARARAVE LR o MR F At P R IEH AR E B S BRIAT 5 0 BLR &
HE/B BB B A BB T IBREDR > BE BRRER T EN Armed 12 B BF > A&
BAANETHRIEE FREFTERE BRI EL4DXPIEERG - ZHM
Y B AR RR A ST R ARBR ERAREHRERHNEF 2R IR E
HE o (4o B 1.16-1) ©
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1.16.2 #MER A& AR

BB 10055 A2 BEME ~ LR AR GTREERAE 4 BAREMRA

S| WA B > 1RAE MD-90-30 TAE R 9545 7094M9 » 4t 8 FH AL BT A BT AR AL

7K

1.
2.

/E’] aé\‘ ’ /E'] ﬂ}\‘JE E 'llUT“ .

&AM B B A %I R]ZK (Function test of the spoiler automatic system )

FAME I A LB X AR (Function test of the spoiler automatic system

landing mode )

B #)4% AARARAE 2 48 8]3X (Functional test of the automatic spoiler operation )
PFHRARAY B BB B B AR AR BB B A A D) A8 RZX (Functional test of the

spoiler deployed sensors and spoiler deployed light inhibit system )

25 2 42 4 M 2 78 2]3X (Functional test of the integrated brake control valve ) » & &

RGBT B RRI# 3,000PST (B 1.16-2)

1.16-2 &R A G887 2 2R H 4 3,000PST
Ll 5 AGHRBAERTEELT o

BB 100556 A 15AR 160 22 ARLETELERAE VAR BAZEN G



HEMA B > ARAE MD-90-30 TAF-FIRAG 7095M9 » EATIE AR RAT F #] 44 2 A K
(Functional test of the in-flight spoiler lockout mechanism) » it $F 3 8448 & &0t
ZRENREERETREZ AR RIAXRLSHHINHAEATRRILEREL
H oo
RE100F7 A 4 B> ZRARZ G EEAS DR R RRAKA 3] B B
Jé 445 MD-90-30 TAE 9245 7094M9» 413 F S ALK AT B 3% AR EF) & (auto
spoiler actuator) 1EZyA|K » KRB AL E A PR ARB I EME R EFF >
23| BAF 8 ik AR ) B & air mode ¥ 4 landing mode ; ® landing mode ¥ &
ground mode ; spoiler lever armed & spoiler lever unarmed @ air mode ¥ & ground

mode BFZ AE &y A& o
1.16.3 RikAR Tty F X A%

&RAF FEATIE FDR &k 5 RBT > ZRAF MM ~hhdd - Fud
BATE| Cl AP s RAEAMRMY AR > F 11128 c REFS AT B
BT o ST FMAUEA LM EF Z Rk AR 1E® (Speed Brake Handle Activation) 2

B AT BOR Mo @ K RAT RIS o A FARIEZM CVR LA R F MK BATF R 24K
ZURAR AR F AR A AT L E R K

1. 6 A 11 BFAE AL RREREAIE (BT 885 % BT 886 B-17917 #itk) L »
VABAZ SR AR AR B AR N B BRI IR B BAE I H T B4R A A
FA K EATIAE S H (Audio Spectrum Analysis) ©

2. FHME I RAE R BB R MR ZRERARAT R » 04 1 FHIBRK
FHEH AL E (armed position) ~ MR AR F 44 55| & # Fyfe B RO = {2 E
(unarmed position) #3842 X, (ground mode) B B8 HEE ~ FElk = b4
T (retract and knockdown) &ig ﬁi%#ﬁ% » VAR AL AR ARAT B BY > 35 A B i I
BRBRR T RIS o BR B GIEFTIR)RET O LH o

Lﬁﬁ%éiﬁ%ﬁﬁ%&ﬂ%%%ﬁ%%&ﬁ%%’ﬁﬁ FAE BB
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W BRIE BN o BERM AT

1. MEREMEZERAET » A E N RR ﬁ%ﬁi TR B - %%%@ﬁ
RIS FHEMM D AR —RAY 010 HIHLAF - BdESEF A7
1,250Hz $2 1,300Hz B 6935 & 0% AT 4%, o 36 & R F 45 H%Fa‘is?i% » B 0233 F
0.258 #7Z P » Bp iRik A FAa 1k BnaF B 49402 0333 A7 E 0358 A (B 1.16-4) ©

2. MBABALIBEMSE L HEFAE (B 1.16-5~ B 1.16-6) » CVR &k F »
HEBFHEI P~ FZFFMrARAERS » RAGERAENRERS LA

(CAM) ZAZB# & » ABGr BB K o

3. AR A E A E AR X o BB FAAAN T B FREEE MR
& > M H 2 (hotspots) % & ¥ /£ 1,250Hz 3 2,500Hz X %A % » BF M & & 4 0.55
Z 0604 H (B 1.16-7~ B 1.16-8) °

4, FUHIEH AT CVR BE I FAHEE (UTC 1236:37.8) RE& 05584 5 t1 &k

JE#9 0225 AT F B4 0 B e463H 4 0.208 47 1,300Hz 5K $2 0.104 A 69 &
BE o R HFTRHATABRGEATHMETLY 0.1 & AHEFT AL REZA
0.104 #Z LI F A4 4 0121 A EL M it S MHRTEA LR (B 1.16-9) °

5. A FHMMEHFITAREERLEST > AB S EF A 2,600Hz A TR o

6. @ BKF » EHEIH WP ABRRTFAE BRI ARGRETAFMRE
B RS 031 A  h 0 IR X RATHBES — 0 IR HINATLER
M EIEE 0.066 #H > i RETREBETAER (B 1.16-10) o

7. @BEFR T AARMREE UL BRRAR TR E IR E@ARF > 847 0.188 4 (Bp
FBEBEEZ 0122 H A BBEETIEZ 0.066 #) B ik 1 FAmE =k e 1L B

(retract) ZH1F » 12 B MR AR F49 A 4E®) (disarm) B4 o
8. UF Bfik iRk R T EBIILE G FTHBEHRE EHEM & 02904 0.7 4
o HE—HARMEEA—KREL 0140 W LA FHL (WE 1.16-11) °
1.16-11 $2 1.16-12 KRR % B BB AL B RS SLE > 2L F B 1.16-12 BR806 F ¥t
PZ T RTRE A > A E 3,000 Hz A TRIER £ F07 o
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1250, 2536, 3700 Hz
-Add. freq.= 1575 Hz

1.16-4 MD-90 iE % A ¥E ik 4R FHatE #2483 (CVR)

- Duration 0.342 sec. I
- Harmonics at freq.= - - . c
1260, 2500, 3730Hz = | Third-Harmonic

i y : ! Second Harmonic
Broadband =

= | First Harmonic

L sar
Fran €12 1.5 52,

B 1.16-5 MD-90 iE % ALVE ik A FAatE 8 Z 483 (DV,1)

L5 s=c.
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First
I Harmonic

(3225 u01EAID50O) T Sjdwes wnuIsds JuswhAodap aapods 06- A

Frea. 512 1.5 sar.

1.16-6 MD-90 iE % AL JE ik ik A Tt 2 83 (DV,2)

- Duration 0.55 sec.
- Broadband content

(1521 dND) s|dwes uoiiealloe pawleun ajpuey Jajiods 06-dIA

Freq. 512 1.5sec.

1.16-7 £ 8F TAIR->GNDJ Bk FHZHEE (1)




F—5

FEEH

-Duration 0.60 sec.
-Broadband content

(1521 AND) o|dwesuonealde pawleun ajpuey tafiods 06-AIA

Frea. 512

1.16-8 kM &F TAIR-->GNDJ Bk FiaZ 5L (2)

- Duration 0.558 sec.
-Hotspotat 1300Hz
- Low freq. broadband

7

3'lwm
3,05 | 0.104 sec.

wni1aods JudwAo|dap Japods snoidsns gogyg

1.5 s

1.16-9 BRS06 % HbB¥ < BF A 48 2 4R 3
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- Duration 0.31 sec.
- Broadband content

(1503 AND) oduies waesip (oine) o|puey Jo)1ods 06-aIn

1.16-10 Ak T4 8 k= X Ja3E

Duration: 0.38 sec.

1 sac.

1.16-11 RERFHIZEH L E LA




Duration: 0.45sec.

eq. 1,500

B 11612 BRSO6 54l it b 34942 5 i 4 B 2 98 3%
1.16.4 38 &5 @ARKEE B EEAK

KB 100 F 6 A 25 B » phE MG TR A B2 06 M @A~ £FK
Al Runway Friction Tester /& <R & KA ZAKILT > #8 BR806 4748 #3751 AT JE 48 14
HMK -
VA 65 A E N BF R LR

FE 06 58,18 38 550-650 AR ZEFEAAEALE 0.945 35 06 $8EF 650 £ 750 AR
ZRFARBALE 092 5 FE 06 JLEIA 750 E 850 AR IFFEAKAEE 0.94 5 FE 06
¥38 3R 850 & 950 AR BFAABALE 0.92: FE 06 %18 78 950 £ 1050 R JFH
R84 0.95 °
VA9S NEEFRIAZIER .

FE 06 338 3R 550 & 650 AR ZFEAIAEE 049 ;3 JE 06 3BE A 650 £ 750
ARZFBARHAER 0.82 5 3E 06 3iE I 750 £ 850 AR ZERMAEAEE 0.94 5 JE
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06 #3898 850 & 950 AR ZFIFAAHALA 0.90 5 ¥E 06 & H 950 £ 1050 A~ RZ
JEEAR B4 B 0.80 ©

o 4 3 TA2 )R A B 1% I Runway Friction Tester® 75 K Bl 100 5 6 /1 28 A 1445
B E 1515 B » 2 F @ R RIR AKBE 69K DU » 24 BR806 T 48 $hok 1 4T 248 14 SR X

o

H M 06/24 3838 AWOS e+t | I EMAMmE (BENE ) Wk 1.16-1 AT

e

& 1.16-1 BB #3% 06/24 %38 28 B 1445 BF £ 1515 ¥ &4
HH | 8 | B | @% | HH | ®F | #M | 8% | HH | &%
1445 | 7 1451 | 7.6 | 1457 | 84 | 1503 | 88 | 1509 | 9.4
1446 | 7 1452 | 7.8 | 1458 | 84 | 1504 | 88 | 1510 | 9.4
1447 | 7.2 | 1453 | 7.8 | 1459 | 84 | 1505 | 9 1511 | 9.6
1448 | 7.2 | 1454 | 8 1500 | 8.6 | 1506 | 9 1512 | 9.6
1449 | 7.4 | 1455 | 8 1501 | 8.6 | 1507 | 92 | 1513 | 9.6
1450 | 7.4 | 1456 | 82 | 1502 | 86 | 1508 | 92 | 1514 | 9.6

06 ¥&iE 7% BR806 #¥F A JE 06 #:E 38 600 AR E 900 AR Z ¥ EAFKE R A
e & 1.16-2 AT ©

% 1.16-2 HE 3% 06/24 38 BRY06 i3 8 A7 KIE
$E 06 A | AKEE |06 IERA | HAKEE | JE06WEHA | HAKRE
)

(2R) (%) (2R) (%) (2R (2%
600 0.1 720 0.2 840 0.5
620 0.1 740 0.1 860 0.1
640 0.5 760 0.5 880 0.1
660 0.1 780 0.5 900 0.5
680 0.1 800 0.1

700 0.5 820 0.5




AU EBRGHBAERBATET
VA 65 N E/IEFRIRZ LR ¢

$E 06 HEIA 550 £ 650 ARBBAAEKAMLE 0.87 3 ¥ 06 ¥E I 650 & 750
AR JEFARBALE 0.85 5 2 06 338 58 750 £ 850 AR FEAEAEE 0.80 5 JE
06 %18 38 850 £ 950 A~ R JZIFAEAE A 0.76 5 FE 06 3HEIA 950 £ 1050 AR
JEEAREAL B 0.86 °

A 95 N B/ INEFRRZ LR ¢

3E 06 ¥.iE 38 550 £ 650 AR FEEAEALE 0.56 3 JE 06 3E A 650 £ 750
NRZJEBAZEALR 0.55 5 FE 06 88 38 750 £ 850 AR Z ~'~%§%§Mﬁz% 0.53 ¥
06 ¥,i18 38 850 £ 950 A~ RXJFIFAEAE A 0.42 5 FE 06 3EIA 950 £ 1050 AR
JERRIAE B 035 -

1165 RENNAHMEREE LB R AL AR

AGARE 10045 A 12 BXRXFRARIRERR - XERRERNL 2%
B € (National Transportation Safety Board, NTSB) $Zk &2 3] » FFHAR AL AL
4R X FDR QAR R BaR AR AE 3y 3 5 4838 & R > 44 BR806 7 i@»%l&?ﬁ"l&%\
AR AR DR B AR ARBEEEZL  RF A RNE EH

GBI B G T - HERIALEEE s MARKNE (ABHRFH) Ak
MBI BRE R > B Rid AR SR F AR RIERED o

Summary

Boeing analyzed the Flight Recorder Data from the subject flight. This report
focuses on the touchdown, spoilers, and brakes. The airplane touched down in a slightly
nose-down pitch attitude with a right-wing-down roll attitude. Spoilers did not deploy,
either automatically or manually. Reverse thrust and brakes were used, although

anomalies in the parameters prevent a complete confirmation of the actual braking
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—HH R FHH RACE G B B4 T LI T A FBBR = F X SR

o
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1172 £BEBAMEZIAMBLIERERL TR INL
KREMEERAAEEZTHEZRAD PA MM LT RERETREHAER T

1%
F EBBAAEFERD 119.65 & 119.67 15 » GRIELZH S A BZRHGKwT » 2K
N 234 ek o

5

119.65 Management personnel required for operations conducted under part

121 of this chapter.

(a) Each certificate holder must have sufficient qualified management and
technical personnel to ensure the highest degree of safety in its operations. The
certificate holder must have qualified personnel serving full-time in the following

or equivalent positions:



(1) Director of Safety.

(2) Director of Operations.

119.67 Management personnel: Qualifications for operations conducted

under part 121 of this chapter.
(a) To serve as Director of Operations under 8119.65(a) a person must-
(1) Hold an airline transport pilot certificate;

(2) Have at least 3 years supervisory or managerial experience within the last 6
years in a position that exercised operational control over any operations
conducted with large airplanes under part 121 or part 135 of this chapter, or if the
certificate holder uses only small airplanes in its operations, the experience may be

obtained in large or small airplanes;

1173 L BMEEMAFABREBR LE HH

I RAEFEAAI (Operations Division) L ABEFKMSG T ME == (F
e fiHEkA) GL4EA : AATH (Flight Operations Department) ~ #ufT & #]3F (F
Control Department) % /R %)3F (Head of Cabin Crew Department) » 3t &-3% & 3% £ %
—2% o 3L BAURI T T BAER AT K (Director of Flight Operations) & &|
FAT4M & (Deputy Director of Flight Operations) AL RAUEM BB B g E
CHRMERAMREBERRZFUALERI ZH EE Lk Afs T 2% B354 E A AT
& % 2% (Head of Operations Division) AR o TRMEMBUEAMATR RS ZEM
BRMERERMEBRAAPTEREIMAG LT o EMATAKEWLE 1.17-1

o

Flight
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OPERATIONS DIVISION

(OPD)

DIRECTOR OF FLIGHT OPERATIONS

DEPUTY DIRECTOR OF FLIGHT OPERATIONS
(FOD)

FLIGHT OPERATIONS DEPARTMENT

CABIN CREW DEPARTMENT
(CAD)
FLIGHT CONTROL DEPARTMENT
(FCD)
FLIGHT STANDARDS & TRAINIING
SECTION
(STS)

CABIN CREW

ADMINISTRATION SECTION
PILOT ADMINISTRATION SECTION
(PAS)

(ccs)

SUNGSHAN DISPATCH SECTION
(SDS)

MD20 FLEET

KAOSHIUNG DISPATCH

SECTION
(KDS)
DHa FLEET
B 1.17-1 LR TEHRIAERE
1174 L BMEEMAR LE RIEHH
By AR S R AL R AU T B X 3R 4% (department ) XA b £ & B R IRAEFH o
AEFHLIBEMEMBAM ZERERMEAZZEME IMEMAERE B W E Ao
'F o
1.174.1 2R MEEMAFRELIE TR LGB E
FRRBRR AR R RAE S B AR > dAMEAUAI I i B % RATI
MR MF B IR RABIEZ AT EFIBRLE SN AR E 100 5 5 A 1 B A K IEATAI
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Bh B A TARMEBRRE B A REA R AR — R KRR AKE
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SLRAE F 2 IR MD-90 7 # AéAr 48 B 21| 4R F Mt ( Flight Crew Training Manual,
FCTM) » #RE 994 7 A 1 B2 A% RE£F 10 F s AP FAZEEHA
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1.18.2.3 MD-90 MRAr#L B #4F FM
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B~ RA B B E ~ AR - BB A A LRT ~ RE/ &R
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AT B3R F A 2 R RAT A B 28 5575 30 M ST FGCP 2% 3 B 1R
MD-90 Flight Crew Operations Manual FGCP % & NP.00.7 B & 36 & #AT4EEf
™ : 4] 4= (SPEED 200 SET~HEADING 180 SET ~FIVE THOUSAND FEET SET AND
ARM~ SET SPEED 250~ SET HEADING 180 ~SET FLIGHT LEVEL 320~ ARM ILS ~
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B CVR/FDR EAMEHBA M BRERFZER » Rk B #AH5% 0B
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AL ZAR RACLL B Z IR A F M bk 27 1R AC120-002A Ay B & B R4E
¥ER  BRAGZARGE OB AL T A2 EEER—REFEET 20

1 FGCP. (Flight Control Guidance Panel )
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* FAA Airplane Flying Handbook: “Characteristically, an airplane has a greater profile or side area, behind the
main landing gear than forward of it does. With the main wheels acting as a pivot point and the greater surface
area exposed to the crosswind behind that pivot point, the airplane will tend to turn or weathervane into the
wind.”
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Navigation Display - Map Mode (Typical)
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(DIRECTION AND MAGNITUDE)

2.3-4 MD-90 Navigation Display
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2.3-5 MD-90 FMS MCDU Progress Page 2
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VERTICAL ACCEL [F-R] (g)

BRAKE PEDAL POS LEFT [FDR] (deg) W 10

BRAKE PEDAL POS RIGHT [FDR] (deg)
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Braking Action Terms & Correlation with Runway Surface

Braking Action Estimated Correlations
Landin
y Runway Surface | ICAO andimg T/O X-WIND
Term Definition .. Distance ..
Condition Mu REF Limit
Table
Braking deceleration is
Water depth of
normal for the wheel
. . 0.125°”(3mm)or less 0.40 & PD.10.5 WET
Good braking effort applied. 22
o ) Dry snow less than above PD.10.6 Performance
Directional control is
0.75”(18.7mm) depth
normal
Good to 0.39 PD.10.5 WET 20
Medium -0.36 PD.10.6 Performance
. L Dry snow
Braking deceleration is
. 0.75”(18.7mm) or
noticeably reduced for .
) . greater in depth
Medium | the wheel braking effort 0.35 PD.10.7 WET
. . Sanded snow 18
(Fair) applied. ) -0.30 PD.10.8 Performance
o Sanded ice
Directional control may .
. Compacted snow with
be slightly reduced.
OAT above -15°C
Medium 0.29 PD.10.7 WET 16
To Poor -0.26 PD.10.8 Performance
Braking deceleration is
significantly reduced Wet snow
for the wheel braking Slush 0.25 PD.10.9
P effort applied. Potential Water depth more -0.21 PD.10.10 Contaminated s
oor »
for hydroplaning exists. than 0.1257 (3mm) (6mm)
Directional control may
be significantly Ice (not melting) 025 PD-10.9
reduced. -0.21 PD.10.10
Braking deceleration is
minimal to non existent
for the wheel braking
effort applied
. Directional control may Ice (melting) 0.20 &
Nil . N/A N/A N/A
be uncertain. Wet Ice below
Note: Taxi, takeoff, and
landing operations is
Nill conditions are
prohibited.
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Bugk— FRITEIEEE (Preflight Check Sheet)

Mék— RAITAHHREZE (Preflight Check Sheet)

- MD-90-30 Preflight Check Sheet R

Aircraft No. : B-179 4 Station : _ 7 PE— FLTNo.: BRUWR  Date: MAY | 12~/ 3>//
/ Start Time: 04 : o<

EndTime :_2& !ﬁc’

Note: Apply external power as necessary

1. Perform general check for the following :
a. Check flight log and cabin log.

b. Check levers, switches and confirm yellow label C/Bs push in flight deck. (total :

10EA) (2 %%gﬁfﬁﬁﬁl—? TR - EREER
maintenance og

¢. Check the main batteries condition from DC volts/amps Meter.

d. Pressurized both hydraulic systems, set AUTOBRAKE CONTROL
SWITCH to T.O. position and set both ANTISKID AND AUTOBRAKE
ARM switches to sition. Set parking brakes and release, Make sure
no “ANTISKID AND AUTOBRA FAULT message show on E.O.A.P.,
Put switches and hydraulic system to off/disarm position, if no longer
require. ( IN/A for 919,920 ,921,922)

FLIGHT DECK

NOTE: Before pressurized HYD es'z?'stems use HAND PUMP &res'surized both HYD

system and manually bieed hoth HYD reservoir and make sure no air from the
e b n(ﬁ% » SEAETTAND PUMD TR - St Bk R BF
BIEARAERs  HESR e R e T ,

{ 12. Check flight deck for the following :
. A.P.U./Engine fire test.
. Air condition/pneumatic operational check.
. Aligned L.R.U. and E.O.A.P. message check.
. ED.R./C.V.R/E.GP.W.S test.
. Flight director takeoff mode test.
Brake temperature test.
. Engine display panel test.
. Takeoff warning test.
Windshear alert and guidance system test. g

Verify fuel pump (J-23,H-23,H-21,J-21,H-19,J-19,(H-25, J-25 for B-17922 only )
and Aux. hydraulic pum(}) (S-27,T-2’? circuit brake condition, If circuit breaker
mXKEfCI 20-50-06 page 202 for isolated and corrected (AD NO:
CAA-2008-05-014)

B e e e e e e ]
Sttt bt g
bR
b
R
o
Pt e

Q0 Q0T

PASSENGER 3. Check cabin compartment interior for the following :

a. Check lavatories.

b. Check Video and Tape pre-recorder system. (N/A for 919, 920,921,922). |

¢. Check the cabin attendant Demo Kits + Medical kits and First Aid kits are available.

. Initial daily charging for %l;otqlunﬁnesceqt.ﬂoo; roximity emergency escape path
marking system. The Cabin sidewall / ceiling lights must be ON for a minimum of 15
minutes. Required that the doors of the baggage bins be closed during the charging

period and none passenger boarding.

5. Push and hold all faucets to bleed residual air from water system on all lavatories and
M galleys (include coffee maker) .

6. Perform all lavatories smoke detectors functional test by test switch.

EMQ 7. Lower the flaps and slats.
WING Caution: Before lower flaps and slats make sure ground clear.

M. .360° Walk around check fuselage and exterior doors for cbndition.(lnclude L1-Rland
cargo door area skin for damage and A/C exterior service panels/doors for security.

Page 1 of 2 Date : OCT/18/2010
REV. : 29 :
FORM NO. : EM0128-00

1 Verified by : Start Date: NOV/16/2010
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30 Preflight Check Sheet

POWERPLANT
AND PYLONS

-115.Check and record data for tire and NLG shock strut dimension, charge as necessary.

20. Remove External power and ground wire as necessary.

9.360° Walk around check exterior access panel for security.
10. Check upper/lower wings surface for damage and corrosion.
11. Check water quantity indication is more then 3/4 in the potable water service panel.

12. Remove static ports protective cover and check the skin around static ports for

damage, corrosion or Joose rivets (RVSM Related Task)
Note: %ﬁ%jﬁﬁﬁ | R AR O R K RS  WHRRKEERK

13.Check F.AK. on board. (for China and Japan flight only)
Note: If F.AK. spare parts are used, write down to the FA. K. MATERIAL CHANGE

NOTICE application form, and advise Supply Dept. for replenishment.
14.Check the empennage for the following:

Vertical fin - rudder - horizontal stab. . elevator from ground level for obvious damage.

Nose tire p;e@sure (155~160 psi) and NL.G shock strut dimension
Left: _ ! i//Right: _ 57 psi
NLG : 55 inch (Ref. Dimension: 5.5” ~ 7.0”) (With sand bags ) 3o

NLG : A inch (Ref. Dimension: 6.5 ~ 8.5”) (No sand bags )
Note: IHEEERSFER - ERERESHRE - 5k AMM 32-21-01 {7

Main tire pressure (180 £ 5 psi) including 8ea of brake hydraulic hoses quick
disconnect couplings for proper connected. (Refer to EN #£93208004)

No.l: 8T  psif/No2i_ IS psi//No3:_R7 psi/iNod: (5V psi

16. After A/C towing to the gate, check main and nose landing gear down lock pins are

removed and nose steering bypass pin is installed.

Note: If the landing gear down lock pins are installed, maintenance should verify the
down lock pins are removed before flight.

17.Check powerplant and pylon area for following :

a. Check intake, rotating vanes and turbine for F.0.D. and clearance and do a general
visual inspection for condition and security.

b. Check engines for evidence of flnid leaks.

c. Check cowling * pressure relief door ~ access door and latches for condition and
security.

18. Check engines * VSCF Generators and A.P.U. oil fill cap to the closed position and
- security.

Bite APU RBD and record Hour/Cycle, Hour 7/?}& 7 Cycle 7/(7L7 5-}
19. Retract the Flaps/ Slats, make sure all indication extinguis{x in system display panel.

%sc. Perform item 21 in every Saturday. SFHAESEAH{T item 21.
21.

erform APU o
'No,3130IN and

%

erational test (PPM raise condition monitor) (Incorporated work card
MACS key in

e
707@47[ (¥ /\'/67- fATURMVF ;E+E+E+++++EE::
b

"i"l':_'l'::‘l"‘l"ls‘l"‘l"‘i
o
ey

i Page2 of2 Date : OCT/18/2010
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MD-80/MD-90 In-Flight Ground Spoiler Lockout Mechanism

The in-flight spoiler lockout mechanism on MD-80 and MD-90 airplanes prevents
manual movement of the speed brake lever in flight while flaps are extended. Flight
crews, maintenance crews, and engineers for operators of these airplanes can best
understand the mechanism by reviewing the regulatory requirements that govern its

function as well as its design and operation.

An in-flight ground spoiler lockout mechanism was incorporated on MD-80 and
MD-90 airplanes to prohibit inadvertent movement of the speed brake lever during flight
with flaps extended. The mechanism does not degrade autospoiler deployment
performance during landing rollout. In addition, no single failure in the mechanism
prevents the flight crew from manually deploying ground spoilers during landing rollout.
The lockout mechanism is operationally transparent to the flight crew until its intended
function is required. Understanding the operation of the in-flight ground spoiler lockout

mechanism includes knowledge of the following:
1. Regulatory issues.
2. System design.
3. Speed brake lever lockout.
4. Unlocking the mechanism.
Regulatory Issues

The MD-80 certification basis for lift and drag devices is defined by U.S. Federal
Aviation Regulation (FAR) 25.697, Amendment 22, which refers only to wing flap
controls. Paragraph b of the subpart states that the wing flap control must be designed

and located to make inadvertent operation improbable. The spoiler lockout system was
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not required for U.S. Federal Aviation Administration certification on the MD-80. It was
incorporated as baseline after the Canadian Ministry of Transportation (MOT)
mandated it for its certification of the MD-80.

The MD-90 certification basis for lift and drag devices, however, was established at
a later amendment level than for the MD-80. FAR 25.697, Amendment 46 revised
paragraph b to state, "Each lift and drag device control must be designed and located to
make inadvertent operation improbable. Lift and drag devices intended for ground
operation only must have means to prevent the inadvertent operation of their controls in
flight if that operation could be hazardous." This established the requirement for an
in-flight spoiler lockout feature. As a result, the MD-90 was certified with the present
in-flight spoiler lockout mechanism with weight-on-wheels input. Douglas Products

Division had originally defined the MD-90 with the lockout feature as baseline.
System Design

The MD-80 and MD-90 spoiler system consists of three spoiler panels located
forward of the flaps on the upper surface of each wing. The two outboard panels on each
wing function as flight spoilers that are in phase with aileron input to assist in lateral
control of the airplane. The flight spoilers also function symmetrically as airborne speed
brakes and as ground spoilers in conjunction with the third inboard panels that deploy

only on the ground.

The speed brake lever on the flight deck control pedestal controls symmetrical
movement of the flight spoiler panels on both wings during speed brake deployment.
Because speed brake deployment with flaps extended is not a desirable aerodynamic
configuration for the MD-80 and MD-90 wing, the "Limitations" section of the MD-80
and MD-90 Airplane Flight Manual prohibits this flight control surface configuration.

Speed Brake Lever Lockout



Busk — MOEEAARIFENRE S

Movement of the speed brake lever moves a closed-loop cable connected to the two
outboard flight spoiler control valves on each wing. Movement of the flap/slat handle
moves a closed-loop cable connected to the dual-flap control valves in the left main
landing gear (MLG) wheel well. Cable sectors are installed in the speed brake cable
loop and flap system cable loop under the pedestal. When the flaps are extended eight
degrees or greater, a programming cam on the flap sector transmits an input through a
torque tube to a lockout arm at the speed brake sector. The lockout arm engages a gate

on the speed brake sector and prevents its rotation.

If the flight crew extends the flaps while the speed brakes are deployed, a
spoiler/flap extended alert is annunciated, and the flap sector input places the lockout
arm in a spring-loaded standby mode. When the flight crew retracts the speed brake
lever in response to the alert, the lockout arm engages the speed brake sector and
prevents its movement in the extended direction. The lockout remains in effect until an

unlocking input is received or the flaps are retracted.
Unlocking the Mechanism

Any one of three independent unlocking inputs associated with landing is required

to unlock the speed brake lever for ground spoiler deployment:
® Autospoiler actuator extension.
® MLG weight-on-wheels.
® Nose landing gear strut compression.

If the flight crew makes a sustained effort to manually move the speed brake handle
while the system is locked out, the system kinematics allow each of the inputs to
overcome the resultant preload in the speed brake sector and unlock the speed brake

lever.
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AUTOSPOILER ACTUATOR EXTENSION.

The autospoiler actuator provides the primary unlocking input at touchdown as
soon as the MLG wheels reach speeds from 390 rpm to 725 rpm. Wheel spin-up
transducers located in each of the four axles provide wheel rotation speed data to the
ground spoiler control box on the MD-80. On the MD-90, the transducers provide wheel
spin data to the antiskid/ autobrake system control unit. Although all four spin-up
transducers normally send this information, only two inputs are required for autospoiler
operation. The two inputs include one spin-up signal from either the right outboard
wheel or left inboard wheel transducers, and one spin-up signal from either the left
outboard or right inboard wheel transducers. An increasing-radius cam driven by the
autospoiler actuator drives a cam follower arm that is attached to a push-pull cable
mounted on the front of the pedestal. Rotation of the cam follower arm unlocks the
mechanism by retracting the lockout arm and allowing rotation of the speed brake cable
sector. If the speed brake lever is armed, the autospoiler actuator automatically moves it

to the ground spoiler position.
MLG WEIGHT-ON-WHEELS.

An electric solenoid unlocks the speed brake lever within the first two inches of
right MLG strut compression at touchdown. This allows the flight crew to manually
deploy ground spoilers prior to compression of the nose landing gear (NLG) strut if
either spin-up or autospoiler actuator deployment fails to occur at MLG touchdown. The
solenoid independently drives the same cam follower arm operated by the autospoiler
actuator. This provides an unlocking input through the same push-pull cable to retract

the lockout arm and allow rotation of the speed brake cable sector.

Compression of the right MLG strut closes ground spoiler gear interlock relay

R2-291 with an input from the DI1-57 weight-on-wheel sensor through the B5-80
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proximity switch electronic unit (figure 1). Closure of R2-291 allows 28 volts of direct
current (Vdc) to pass through spoiler control circuit breaker B1-244 to close spoiler
lockout -2 relay R2-592. Closure of R2-592 allows 28-V dc power to pass through
spoiler lockout circuit breaker B1-1009 to close and latch spoiler lockout -1 relay
R2-591. The latching feature ensures that loss of MLG strut compression and the
subsequent opening of relays R2-291 and R2-592, which may occur if the airplane
bounces after initial touchdown, have no impact on the mechanism. Closure of R2-591
simultaneously supplies 28 V dc through B1-1009 to energize the solenoid, which
unlocks the speed brake lever to allow manual movement, as necessary, prior to

lowering the nose.

Compression of the NLG strut also results in rotation of the ground shift drum to
ground mode. The shift to ground mode provides an unlocking input through a second
push-pull cable to retract the lockout arm and allow rotation of the speed brake cable
sector. The compressed NLG strut maintains the speed brake lever in an unlocked
condition throughout all ground taxi and takeoff operations, regardless of flap

deployment.

Compression of the NLG opens ground shutoff relay R2-590, which opens relay
R2-591 and de-energizes the solenoid. Since compression of the NLG strut
mechanically maintains the speed brake lever in an unlocked condition throughout all
ground taxi and takeoff operations, the solenoid unlocking input is no longer required.
Therefore, the solenoid is powered only from MLG touchdown to NLG touchdown to

maximize its service life.

When the airplane rotates for takeoff, a time delay in ground shutoff relay R2-590
prevents the solenoid from energizing for the first 10 seconds of flight. By then, the
airplane is airborne, and the right MLG strut is fully extended. This saves energy and

extends the service life of the solenoid, which other-wise would be actuated on NLG
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strut extension during rotation.
NOSE LANDING GEAR STRUT COMPRESSION.

Compression of the NLG strut provides an alternate electrical signal to activate the
autospoiler actuator, as well as a backup mechanical unlocking input that deploys if both

the autospoiler actuator and solenoid are inoperative.
Summary

The MD-80 and MD-90 in-flight spoiler lockout mechanism prevents the
undesirable flight control configuration of deployed spoilers in either the speed brake or
ground spoiler mode when flaps are extended. This is accomplished through the use of a
flap input/spoiler output interlock, and the mechanism is subsequently unlocked by
input from any of the three independent sources. While the system was originally
required by the Canadian MOT for installation aboard the MD-80, it was later
incorporated into the baseline MD-80. The feature is also incorporated on all MD-90

airplanes.

Design Engineer
MD-80/MD-90 Design Office

Douglas Products Division

AR EZ B AT

http://boeing.com/commercial/aeromagazine/aero 03/textonly/sy02txt.html
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Chief Engineer The Boeing Company
Air Safety Investigation P.O. Box 3707 MC 07-32
Commercial Arplanes Seattle, WA 98124-2207

25 July 2011

66-ZB-H200-ASI-18615

National Transportation Safety Board

490 L’Enfant Plaza SW

Washington, DC 20594

Subject:  Landing Analysis — UNI MD-90 B17917 Runway Excursion Taiwan
12 May 2011

References: (a) E-mail, 07 July 2011, Aviation Safety Council of Taiwan to Boeing, same
subject

oo [

Boeing was requested to produce a Landing Analysis and address several questions
submitted by the Aviation Safety Council, Taiwan (ASC). This related to the subject runway
excursion.

Enclosed please find the Landing Analysis and the Boeing responses to the ASC questions.
The information included with this correspondence is controlled under the US Export
Administration Regulations (15 CFR Parts 300-799) and has been categorized as ECCN:
9E991. Information categorized as ECCN 9E991 is acceptable for public release.

Please feel free to contact us if you have any questions.

Best regards,
<original signed by>

Chief Engineer
Air Safety Investigation

Enclosure: Landing Analysis — UNI MD-90 B17917 Runway Excursion Taiwan
12 May 2011

cc: Mr- Aviation Safety Council of Taiwan
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Enclosure to 66-ZB-H200-ASI-18615
Landing Analysis — UNI MD-90 B17917 Bunway Excursion Tatwan
12 May 2011

Event Description

An MD-90 landed at Taoyuan International airport ronway 06 on May 12 at 20:36 Hrs
local time. After touchdown, the landing gear momentanly veered off the right side of
nmway. Four nmway lights were damaged and a mamtenance check found three landing
gear tires slightly damaged and few engine blades with minor damage. No mjury to
passengers or crew members was reported.

The event 13 under mmvestigation by the Aviation Safety Couneil of Taiwan (ASC), with the
Wational Transportation Safety Board (NISB) serving as the US accredited representative.
The ASC has requested a report of the recorded data from Boeing.

FDR Data

The data from the Flight Data Recorder (FDE) was received from the ASC for analysis.
The binary file, br306.bin, contained the recorded data from the previous landing and
the entire event flight. The parameters we decoded using the data frame found in report
MDC 92E9081, MD-20 DFDAU Inferface Control Document, Revision “T7, 23 July 2007.
Database 3 was used.
The data were mported into the Insight Analysis software for plotting and analysis.
Parameters analyzed that appear reasonable:

Amzpead

Brake Pedal — Left & Faght

Brake Pressure — Left

Fudder Position

Spoiler Positions — Laft Outboard & Right Inhoard
Throttle Resolver Angle (TRA) — Engines 1 & 2
Thorust Reverser Positions — Engines 1 & 2
Vertical Acceleration

Weight on Wheels (WOW) — Nose

Parameters investigated without suceess (bad conversions or bad data):
Brake Pressure — Right
Throttle Lever Angle (TLA) — Engines 1 & 2

Page 1




Enclosure to 66-ZB-H200-ASI-18615
Landing Analysis — UNI MD-90 B17917 Bunway Excursion Taiwan
12 May 2011

Data Analysis

The analysis focused specifically on three areas 1) whether there was a bounce at
touchdown ) the fimetioning of the ground spoilers and 3) braking.

Figure 1 shows the basic parameters used in determiming the moment of initial touchdown
for the landing. The vertical acceleration spike at the low radio altitnde indicates that the
airplane touched down at Subframe Reference Time 5760.3 seconds. The Subframe
Feference Time 15 a relative time from the begmning of the analysis file; it does not have
any real-world significance. For the remamder of the plots touchdewn (SET=3760.3) 15
shown as Time=0.

Figure 2 shows selected parameters at the time of touchdown. The airplane touched down
1 a flat or slightly nose-down pitch attitnde, with a nght-wing-down roll attitude. Such an
omientation results in nearly simmltaneous contact nmway contact by the nose landing gear
(WLG) and the right main landing gear (MLG). Although the radio altimde indicates a
small positive value (+2 feef) 1.5 seconds after touchdown, it is not possible to determine,
with 100% accuracy, if the airplane actually rebounded (“skipped™) off the rumway surface.
Several factors, including an apparent slight positive bias in the radio altimeter recoding
and the persistent nose-down pitch suggest that there probably was no skip or bounce.
Throttle resolver angle (TEA) at touchdown is at or very near zero, comesponding to
throttle levers at idle. Although the throttle lever positions themselves were not
successfully decoded from the binary recording, TRA has a direct comelation and is an
acceptable substitute for throttle lever position. Positive TRA corresponds to forward
thrust; negative TRA comresponds to reverse thrust.

Figunre 3 shows the spoiler and braking parameters. Nommally on an MD-90, the antomatic
ground spoiler (AGS) system, 1f ammed, will deploy all spoilers to a deflection of 60
degrees upon MLG wheel spin-up or NLG compression. In this case the right MLG spin-
up signal (not recorded) and NLG compression likely occurred less than a second apart due
to the flat touchdown pitch attitnde. However, the spoilers did not deploy. The mimor
spoiler deflections seen 10 seconds after touchdown are due to control wheel input, not the
ground spoiler system. There 15 a “knock-down” feature of the AGS that will retract the
spoilers when the #2 throttle is advanced in order to prevent a go-around with the spoilers
deployed. However, as can be seen in Figure 3, the throttles were at idle at touchdown and
n reverse thrust immediately afterward, so the throttle knock-down can be ruled out as a
cause for the failure of the spoilers to deploy.

The brake pressure and pedal positions are also shown in Figure 3. The offset between left
and right brake pedal position is likely due to a recordng anomaly and not from actual
asynmetric braking. It appears that the left brake pressure parameter is functioning
normally and the nght brake pressure parameter 1s not recording correctly.

Figure 4 shows the same parameters as Figure 3, but for the previous landing. It canbe
seen that the spoilers deployed normally. Braking was light
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Summary

Boeing analyzed the Flight Recorder Data from the subject flight This report focuses on
the touchdown, spoilers, and brakes.

The anplane touched down in a shightly nose-down pitch attitude with a nght-wing-down
roll atittude. Spoilers did not deploy, exther automatically or manually. Feverse throst and
brakes were used, although anomahies in the parameters prevent a complete confirmation
of the actual braking levels used.
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Boeing responses to the ASC queshions in the order received

Question 1: Are there any possibilities that ground spoiler will not activated even the
spoiler lever was armed?

Boeing Response:

There is always a possibility that a failure(s) within the auio ground spoiler system could
result in the non-extersion of the ground spoilers during landing. A failurs in the system
would be anmmciated o the Master Warning and Caution Controller (MWCC). The
MWCC would then illuminate an amber, AUTO SPOILER FAIL caution message on the
Elecironic Overhead Annunicator Panel (EQOAFP). The presence of this caution message
does not preclude the use of manual spoilers. Note: The caution message will nof be
present when the auto ground spoiler system is inopevative and the airplane is dispatched
in accordance with the MD-90 MMEL item 27-62-01 (Rafér to the MD-90 DDG for
specific details).

Information provided fo Boeing thus far makes no mention of an anmmciated failure
during the subject event landing or that the groumd spoiler system was plocarded via the
above refarenced MMEL.

Question 2: How many different positions or modes (air mode, land mode, groumd mode)
when the ground spoiler actuator receive the electnic signals from all kinds of operations?
Boeing Response:

There iz only the ground mode that would pevmit the spoilers fo extend io the ground
spoiler position (60 degrees). After landing, or for a rejected takeoff, all spoilars
{outhoard flight and inboard ground-only) may be extended to 60 degrees to serve as
ground spoilers. Exiension fo the ground spoiler position may occur automatically when
the spoiler/spaed brake lever is fully armed (red armed placard is exposed and the laver
Intches in the up position) or manually through flight crew action. With the speed brake
lever armed and all components relevant to the aute spoiler system functional, either main
wheel spin up or nose strut compression (aircraft in ground mode) will cause auto spoiler
actuation. Auto spoiler actuation will alse occur if main wheel spin up and nose strut
compression occur af the same time. (Note: The main gear weight-on-wheels (WOW)
signal is not used for muto spoiler actuation )

An inflight spedler lockout machanism prevenis manual movement of the spasd brake lever
in flight when the flaps are extended § degraes or greater. The auio spoiler actuator
provides the primary unlocking input and aufomatic spead brake lever deployment upon
main landing gear spin-up. A weight-on-whesls (WOW) unlocking input provides manual
spead brake lever movement capability at right main landing gear fouchdown, independent
of the spin-up input, and prior to lowering the nose. Compression of the nose landing gear
strut provides a secondary unlocking input.
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Question 3: The spoiler lever was not anmed, when touch ground, the ground spoiler did
not deploy, but the ground spoiler actuator was activated (motor sound was
recorded). What happening to the ground spoiler actuator?

Boeing Response:

Unless there is a discrepancy in the aute ground spoiler system, the auto spoilar actuator
will operate at touchdown whether the spoiler handle is armed or not. If the spoilsr handle
is armed, a crank that is driven by the actuator will be in line with a bearing in the handls.
When the actuator operates, the crank will push against the bearing and move the handle
to the ground spoiler position. If the spoiler handle is not armed, the crank will not be in
line with the bearing and the handle will remain af the retracted position when the
actuator operates. Note that veview of the FDR data indicated that the spoilers were
deployed on the previous landing and it appears that post-event ground tests on the event
airplane indicated that the ground spoiler system was fimctional.

ASC comment: “The operator claimed they encounter from time to time that the spoiler
delayed to extend after on ground and flight crew need to mamally deploy the spoiler
immediately. We like to know is there any historical records exist.”

Boeing response:

It is not known whether this operator comment, reporting an eccasional occurvence of
ground spoilers failing to properly deploy upon landing, is perceived as a UNI flest issue
or an issue specific to this aivcraft (B17917). It is also not clear if the operator’s infernal
investigation of such evenis indicate an operational problem regarding spoiler arming or
a mechanical problem with the spoiler system. A review aof recent message traffic with this
operator reveals no correspondence reporfing such events. Regardless, the operator
should report any such event to Boeing Service Engineering for operational or technical
awareness and assistance.

The following spoiler related excerpt is taken from the MD-90 FCOM “Landing Roll
Procedure™ :

“Spoilers: When main gear is on the runway, Pilot Not Flying (PNF) observe spoiler lever
maves aft to EXT. PNF call “SPOILERS DEPLOYED". If spoiler lever does not move aft
or does not remain in the EXT position, PNF call “NO SPOILERS" and PF move lever aft
to full extend position and up to latched position”

As noted in the Landing Analysis, during the event landing, the spoilers weve not extended,
either automatically or manually via the above FCOM procedure. Regardless of pilot
interviews or CVR recordings indicating that the checklist regarding spoiler arming was
accomplished, the event data indicate a landing in which the spoilers were "not” armed
and therefore did not deploy when the acfuator mofor activated upon landing. This is
supported by the fact that system operated properly on landings preceding the event
landing and, to the best of our imowledgs, has besn operating properly since with no
maintenance corvective action taken.

A second procedural failure in not deploying the spoilers manually, per the above FCOM
procedure, compounded the problems experienced during this landing.
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Mtékw EBB AT ERS 119.65 & 119.67 15

PART 119—CERTIFICATION: AIR CARRIERS AND COMMERCIAL OPERATORS

Subpart C—Certification, Operations Specifications, and Certain Other Requirements for
Operations Conducted Under Part 121 or Part 135 of This Chapter

119.65 Management personnel required for operations conducted under part 121 of
this chapter.

(a) Each certificate holder must have sufficient qualified management and technical personnel
to ensure the highest degree of safety in its operations. The certificate holder must have
qualified personnel serving full-time in the following or equivalent positions:

(1) Director of Safety.

(2) Director of Operations.
(3) Chief Pilot.

(4) Director of Maintenance.
(5) Chief Inspector.

(b) The Administrator may approve positions or numbers of positions other than those listed in
paragraph (a) of this section for a particular operation if the certificate holder shows that it can
perform the operation with the highest degree of safety under the direction of fewer or different
categories of management personnel due to—

(1) The kind of operation involved;
(2) The number and type of airplanes used; and
(3) The area of operations.

(c) The title of the positions required under paragraph (a) of this section or the title and number
of equivalent positions approved under paragraph (b) of this section shall be set forth in the
certificate holder's operations specifications.

(d) The individuals who serve in the positions required or approved under paragraph (a) or (b)
of this section and anyone in a position to exercise control over operations conducted under the
operating certificate must—

(1) Be qualified through training, experience, and expertise;

(2) To the extent of their responsibilities, have a full understanding of the following
materials with respect to the certificate holder's operation—

(1) Aviation safety standards and safe operating practices;
(i1) 14 CFR Chapter I (Federal Aviation Regulations);
(ii1) The certificate holder's operations specifications;

(iv) All appropriate maintenance and airworthiness requirements of this chapter (e.g.,
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parts 1, 21, 23, 25, 43, 45, 47, 65, 91, and 121 of this chapter); and
(v) The manual required by §121.133 of this chapter; and

(3) Discharge their duties to meet applicable legal requirements and to maintain safe
operations.

(e) Each certificate holder must:

(1) State in the general policy provisions of the manual required by §121.133 of this
chapter, the duties, responsibilities, and authority of personnel required under paragraph (a) of
this section;

(2) List in the manual the names and business addresses of the individuals assigned to those
positions; and

(3) Notify the certificate-holding district office within 10 days of any change in personnel
or any vacancy in any position listed.

119.67 Management personnel: Qualifications for operations conducted under part 121
of this chapter.

(a) To serve as Director of Operations under §119.65(a) a person must—
(1) Hold an airline transport pilot certificate;

(2) Have at least 3 years supervisory or managerial experience within the last 6 years in a
position that exercised operational control over any operations conducted with large airplanes
under part 121 or part 135 of this chapter, or if the certificate holder uses only small airplanes in
its operations, the experience may be obtained in large or small airplanes; and

(3) In the case of a person becoming a Director of Operations—

(1) For the first time ever, have at least 3 years experience, within the past 6 years, as
pilot in command of a large airplane operated under part 121 or part 135 of this
chapter, if the certificate holder operates large airplanes. If the certificate holder uses
only small airplanes in its operation, the experience may be obtained in either large or
small airplanes.

(1) In the case of a person with previous experience as a Director of Operations, have
at least 3 years experience as pilot in command of a large airplane operated under part
121 or part 135 of this chapter, if the certificate holder operates large airplanes. If the
certificate holder uses only small airplanes in its operation, the experience may be
obtained in either large or small airplanes.

(b) To serve as Chief Pilot under §119.65(a) a person must hold an airline transport pilot
certificate with appropriate ratings for at least one of the airplanes used in the certificate
holder's operation and:

(1) In the case of a person becoming a Chief Pilot for the first time ever, have at least 3
years experience, within the past 6 years, as pilot in command of a large airplane operated
under part 121 or part 135 of this chapter, if the certificate holder operates large airplanes. If the
certificate holder uses only small airplanes in its operation, the experience may be obtained in
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either large or small airplanes.

(2) In the case of a person with previous experience as a Chief Pilot, have at least 3 years
experience, as pilot in command of a large airplane operated under part 121 or part 135 of this
chapter, if the certificate holder operates large airplanes. If the certificate holder uses only small
airplanes in its operation, the experience may be obtained in either large or small airplanes.

(c¢) To serve as Director of Maintenance under §119.65(a) a person must—
(1) Hold a mechanic certificate with airframe and powerplant ratings;
(2) Have 1 year of experience in a position responsible for returning airplanes to service;

(3) Have at least 1 year of experience in a supervisory capacity under either paragraph
(c)(4)() or (c)(4)(ii) of this section maintaining the same category and class of airplane as the
certificate holder uses; and

(4) Have 3 years experience within the past 6 years in one or a combination of the
following—

(1) Maintaining large airplanes with 10 or more passenger seats, including at the time
of appointment as Director of Maintenance, experience in maintaining the same
category and class of airplane as the certificate holder uses; or

(i1) Repairing airplanes in a certificated airframe repair station that is rated to maintain
airplanes in the same category and class of airplane as the certificate holder uses.

(d) To serve as Chief Inspector under §119.65(a) a person must—

(1) Hold a mechanic certificate with both airframe and powerplant ratings, and have held
these ratings for at least 3 years;

(2) Have at least 3 years of maintenance experience on different types of large airplanes
with 10 or more passenger seats with an air carrier or certificated repair station, 1 year of which
must have been as maintenance inspector; and

(3) Have at least 1 year of experience in a supervisory capacity maintaining the same
category and class of aircraft as the certificate holder uses.

(e) A certificate holder may request a deviation to employ a person who does not meet the
appropriate airman experience, managerial experience, or supervisory experience requirements
of this section if the Manager of the Air Transportation Division, AFS-200, or the Manager of
the Aircraft Maintenance Division, AFS-300, as appropriate, finds that the person has
comparable experience, and can effectively perform the functions associated with the position
in accordance with the requirements of this chapter and the procedures outlined in the
certificate holder's manual. Grants of deviation under this paragraph may be granted after
consideration of the size and scope of the operation and the qualifications of the intended
personnel. The Administrator may, at any time, terminate any grant of deviation authority
issued under this paragraph.
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Flight Operations Manual
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FLIGHT OPERATIONS DEPARTMENT
(FOD)

FLIGHT STANDARDS & TRAINIING
SECTION
(STS)

PILOT ADMINISTRATION SECTION

DIRECTOR OF FLIGHT OPERATIONS

3. DUTIES AND RESPONSIBILITIES
3.1. FLIGHT OPERATIONS DIVISION

The functions and responsibilities of various departments and personnel within Operations
Division are described below.

Organizational Chart

OPERATIONS DIVISION

DEPUTY DIRECTOR OF FLIGHT OPERATIONS

(OPD)
CABIN CREW DEPARTMENT
(CAD)
CABIN CREW
ADMINISTRATION SECTION
FLIGHT CONTROL DEPARTMENT (CCS)
(FCD)

SUNGSHAN DISPATCH SECTION
(SDS)

KAOSHIUNG DISPATCH

(PAS) SECTION
(KDS)
MD20 FLEET
DHa FLEET
Date: 15 APR 2011 STS-DP-004 Duties and Responsibilities
Revision: 20 Page: 3-1
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Flight Operations Manual 1A EE
3.2. OPERATIONS DIVISION - MANAGEMENT POSITIONS

Head of Operations Division

The head ot Operations Division reports directly to the Company President and is responsible
tor the direction, coordination and oversight of all divisional plans, policies and programs within
the Operations Division. He will ensure:

Compliance with the requlatory authorities
Adherence to company policies
Adherence to company standards

Responsible that the satety and quality of operations are maintained

Director of Flight Operations

Reports to the Head of Operations Division. Responsibilities and functions include:

Responsible tor all aspects of flight operations;

Develop plans for the flight operations;

Cooperate with Flight Satety Division;

Coordinate flight crew issues that directly relate to Operations Division;
Formulate and develop divisional plans, policies and programs;
Responsible tor the interview and selection process for all pilots;
Responsible for pilot statting requirements;

Cooperate with agencies that provide services for tlight operations;
Disseminate information from States, aircraft manufacturers and regulatory agencies;
Supervise the maintenance of OPD manuals and documents;
Coordinate the introduction of new aircraft type(s);

Promote fuel conservation programs;

Minimum qualifications/experience:

Thoroughly conversant with the content of the operations manual, operations
specifications and all other pertinent regulations and rules that are necessary for the
proper performance of this duties; and

b.  Holds a CAA airline transport pilot certificate and has had at least three years of
experience as PIC of a large aircraft.

Duties and Responsibilities STS-DP-004 Date: 15 APR 2011

Page: 3-2 Revision: 20
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3.2.3.

Report to Director of Flight Operations. Responsibilities and functions include:

a.

b.

Minimum qualitications/experience:

a.

3.24.

Report to the Head of Operations Division. Responsibilities and functions include:

a.

Deputy Director of Flight Operations

Act on behalt of the Director of Flight Operations during his absence in the otfice
related duties;

Assist the Director of Flight Operations with related duties assigned by the Director of
Flight Operations.

Thoroughly conversant with the content of the operations manual, operations
specitications and all other pertinent regulations and rules that are necessary for the
proper pertormance of this duties; and

Holds a CAA airline transport pilot certificate and has had at least three years of
experience as PIC of a large aircraft.

Head of Flight Operations Department

The Company's Operation Policy & Relevant SOP

b.  The Standardization of Pilots" Assignments and Checks

c.  Planning for Special Operation Procedures

d.  Contact the Domestic and Foreign Civil Aviation Authorities

e.  Management of Aviation Regulations and Relevant Manuals

f. Aircraft Takeoff, Landing, Weight and Balance Performance Analysis

g.  Operations Manuals, Revision and Management

h.  New Aircraft, System Evaluation and Study

i.  AJClrregularity Report study and Survey

J. Special Project of Flight Operations

k.  Route Data Analysis

[ Aircraft Performance and Deterioration Monitoring

m.  Flight Event and Voyage Report Processing

n.  Fuel Purchase

0. AB-INITIO Training

p.  ADVANCED Training

q.  Flight Crewmember training

r. Flight Crew Training manuals and material

s.  Evaluation of external Flight Training facilities

t.  Training Review Board
Date: 15 APR 2011 STS-DP-004 Duties and Responsibilities
Revision: 20 Page: 3-3
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UNI AIR

Flight Operations Manual ATHE RN EE

u.  Training Record Tracking and Filing

v.  New training equipment introduction

w.  Maintenance and certification of Training Equipment

x.  Crew Planning

y.  Crew Rostering

z.  Pilot Recruitment

aa. Administrative Records

bb.  Flight Crew Documents

cc.  Accommodation Arrangements

dd. Pilot Administration Manual
3.25.  Chief Pilot

Responsibilities and functions include:

Liaising with regulatory agencies to seek operational approvals on behalf of
Operations Division;

b.  Ensuring safe and efficient operations of his fleet;

c.  Promoting and ensuring standardization within the fleet;

d.  Instilling a sense of mativation and discipline to enhance morale in all pilots;

e.  Maintain manuals and develop procedures in compliance with regulations;

. Supervising all check airmen assigned to the fleet;

g.  Collating, disseminating and distribution of fleet line operational information;

Assisting Pilot Administration Section (PAS) in ensuring that disciplinary standards
are maintained and where necessary, assisting with flight crew guidance and
counseling;

Liaison with other departments and sections within Operations Division (OPD), Flight
Satety Division (FSD) and where necessary other departments and sections outside
OPD, on matters of satety, operations, technical, etc;

J. Representing the company in meetings with CAA, other regulatary bodies, civic and
community groups;

k. Reviewing and ensuring that the fleet flight crew schedule is well maintained and
equitably distributed prior to finalization;

| Participating in the recruitment of pilots for his fleet;

m. Researching and evaluating operational aspects of new equipment and instrument
design(s) and upgrade(s) applicable to the fleet and recommending madification(s) if
appropriate, and in accordance with company and regulatory agency directives;

n.  Coordinating implementation of modification(s) to aircraft equipment and systems;

Duties and Responsibilities STS-DP-004 Date: 15 APR. 2011
Page: 3-4 Rewvision: 20
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0.  Assisting Flight Control Department (FCD) in all planning aspect of tlight operations.

Minimum qualitications/experience:

a.

C.

3.2.6.

Responsibilities and functions include:

3.27.

Report to the Chief Pilot. Responsibilities and tunctions include:

Thoroughly conversant with the content of the operations manual, operations
specitications and all other pertinent regulations and rules that are necessary for the
proper performance of this duties; and

Holds a current airline transport pilot certificate with appropriate rating for at least one
of the type of aircraft used and

Has had at least 3 years ot experience as PIC of a large aircraft.

Deputy Chief Pilot

a.  Acton behalf of the Chief Pilot - Fleet during his absence in fleet related duties;

b.  Assist the Chiet Pilot - Fleet with fleet related duties assigned by the Chief Pilot
- fleet.

Standards Check Airman

a.  Assist Fleets in developing standard operating procedures;

b.  Administration of aviation regulations and related information;

c.  Training and certification of all supervisory pilots;

d.  Selection and supervision of check airmen;

e.  Developing and maintaining Flight Operations Manual;

f.  Developing and maintaining Flight Operations Supplementary Manual;

g.  Overseeing the development of checking curricula, and to ensure curricula meet CAA
minimum requirements;

h.  Maintaining a central register for and coordinating the issue of all bulletins and
notices, with the exception of FCOM related bulletins, to flight crew;

i.  Ensure FCOM information does not contradict company tlight operations policies as
stated in the FOM;

j. Maintaining harmonization of all OPD Manuals;

k. Ensure that all checks are carried out in accordance with established guidelines and
procedures;

[. Ensure that all flight crew in his fleet are checked and operate the aircraft as per SOP;

m.  Conduct and administer checks in accordance to the CAA rules and regulations;

n.  Report deviations from SOP to the Chief Pilot;

0. Make recommendations for upgrade and supervisory pilot selection;

Date: 15 APR 2011 STS-DP-004 Duties and Responsibilities
Revision: 20 Page: 3-5
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p.  Liaise with other sections, departments and divisions on training, technical and other
related matters as directed by the Chief Pilot;

q.  Assist Fleet in developing SOP's;

r. Assist Training Supervisor in improving training methods and training aids, provide
assistance for developing training programs;

s.  Arrange and supervise Check Airman meetings;

t.  Act on behalt of the Chiet Pilot during his absence in related office duties at
delegated by the Chief Pilot.

3.28.  Training Supervisor
Responsibilities and functions include:

a.  Overseeing all pilot training;

b.  Supervising the development, implementation and maintenance of all pilot training
programs and curricula;

c.  Development and maintenance of all training manuals, including FOTM, fleet specific
Flight Crew Training Manuals, and all documentation associated with the training and
standardization ot Company pilots;

d.  Ensuring all training programs and checking covers all mandatory requirements for
certification and renewal of all certificates and ratings as required by the CAA and
follow Company procedures;

e.  Ensuring all operational and training standards are maintained and are complied with;

. Supervising the training of supervisory pilots;

g.  Supervising and coordinating the procurement and maintenance of flight simulators
and trainers, and other training equipment and aids;

h. Supervising and coordinating all contract training programs, including external
training agreements;

i.  Supervising a system for monitoring individual crewmember checking and training
requirements;

J. Liaising with regulatory agencies on training issues;

k. Participating in or representing the company at meetings with CAA, other regulatory
agencies or companies, or symposiums concerning training issues;

. Flight and simulator training for pilots on his tleet;

m.  Development and implementation of fleet training programs;

n.  Ensure compliance of all training programs with CAA requirements and other
regulatory bodies;

o.  Continuous evaluation and assessment of all programs. Initiate updates and changes
where necessary;

Duties and Responsibilities STS-DP-004 Date: 15 APR 2011
Page: 3-6 Revision: 20




Mgk MBFME=ZF-TEEERBE (Chapter 3 — Duties and Responsibilities)

UNIAIR
Flight Operations Manual 17 B RN 2=

p.  Supervise and develop the content of IP meetings as directed by the Chiet Pilot ;

. Ensure Instructor standardization;

r. Inform the Chief Pilot of sub-standard performance during training;

s.  Liaise with other Sections, Department and Divisions on training and related matters;
t.  Approve additional and supplemental training;

U Ensure that all flight and simulator training is carried out in a proper and timely
manner;

Development of training material;
w.  Ensure that fleet simulators operate to the required standard;
x.  Make recommendations for IP selection.

y.  Act on behalf of the Chief Pilot during his absence in related office duties at
delegated by the Chiet Pilot.

3.29.  Duty Pilot

The Duty Pilot tunction is assigned to the CP, DCP, Standards Check Airman or Training
Supervisor for a 24 hour period. His duties include, but are not limited to the following:

a.  Bethe central individual to be contacted in the event of non normal line operations.

b.  When required, communicate with the flight crew and offer suggestions and guidance.
Reter specitic fleet related matters to the concerned fleet management for their input.

d.  When required, provide clarification of Flight Operation Policy and Practices.

e.  Attend operational meetings and briefings when necessary.

3.2.10. Head of Flight Control Department
Report to the Director of Flight Operations. Responsibilities and functions include:
a.  Flight Dispatch Center
b.  Flight Watch
Flight Release and Movement Control
d.  Emergency Response Center

e.  Flight Dispatcher Training
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5. CREW RESOURCE MANAGEMENT (CRM)
5.1. CRM PHILOSOPHY

CRM consists of management skils used to effectively direct, control and coordinate all
available resaurces for safe and efficient operations. Six skills are emphasized; threat analysis,
decision making, workload management, communication, situational awareness and emor
management.

These skills improve the performance and job satisfaction of all fight crewmembers. Crews use
these skills for the safe and efficient management of available resources - people, equipment,
and infarmatian. CRM training involves the cantinuous improvement of attitudes, behaviors and
pracedures, applying teamwark, human factor concepts, and open cammunication.

5.2. CRM POLICY

Safe and efficient flignt operations are achieved when crewmembers work together as a
coordinated team. To achieve this optimum level of perfarmance, all crewmembers shall use the
following CRM principles and techniques and apply them in all aspects of flight operatians:

& CRM ability shall be criteria for flight crewmember selection;

b.  CRM principles and practices shall be fully integrated into all aspects of flight
aperatians fraining.

¢ Recurring CEM assessments and performance feedback shall be conducted for all
pilots, cabin crew and dispatchers in order to ensure effective team skills.

d. All crewmembers shall share the responsibility far establishing an enviranment of
trust and mutual commitment prior to each flight, encouraging fellow crewmembers to
speak aut and to accept mutual responsibility for the safety of the passengers and
equipment.

& CRM skills and performance of all personnel shall be periadically evaluated to
provide regular feedback and to ensure continugus improvement.

Date: 15 APR 2011 3Ts-DP-004 Crew Fesource Managem ent
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5.3. THE SIX CRM SKILLS
531 Threat analysis

All flights are exposed to threats, some are significant, and others are minor. Crews should
identify the major threats and decide how those threats should be managed. When a
crewmember recagnizes a new threat, he should share that infarmation with the rest of the crew.

532 Decision Making

« The PIC establishes a proper balance between command autharity and crewmember
participation in decision making.

»  Decisions are made consistent with operating paolicies, which puts safety before all other
considerations.

«  The condidon of the aircraft and operating environment is regularly assessed to ensure
high levels of personal and crew situational awarensss.

«  Crewmembers anticipate and prepare for coningencies or abnormal situations.

»  Crewmembers suppart the PIC and comply with his final decision unless they have serious
concemns that safety will be compromised.

Decision Making Process

& standard mnemonic is used - S A F E - to assist the recall of the steps for effective decisian-
making.

SAFE means:

S - State the problem;
A - Analyze the options;
F - Fix the prablem;

E - Evaluate the result.

Itis a tool that gives structure to the decision-making process. A standard process means all
flight crewmembers understand the process used and are able to contribute to each stage of the
process. Faulty decisions can result if ane of these measures was not applied correctly.

533 Workload Management

«  The PIC distributes workload to ensure that time is available to assess and manage all
operational situations.

»  Priority is assigned to all tasks, delegated as necessary to ensure optimum use of
available resources.

»  Automated systems are used at appropriate levels.

«  PFand PM duties are followed with regard to automated systems.

»  Crewmembers verbalize and acknowledge inputs and changes to automated systems.
«  Crewmembers recognize and report work overload canditions in self and others.

»  In-flight rest and relief is actively planned to ensure crewmember aleriness.

Crew Fesource Managem ent S3TS-DP-004 Date: 15 APR 2011
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534, Communication

s  Standard operating procedures (SOPs) and standard communication protocols are
followed to reduce error.

«  Thorough, interactive crew briefings are conducted for all operations.

»  Crewmembers practice active listening, and use feedback to ensure instructions are
understaod carrectly.

«  Crewmembers inquire about operating conditions or plans when unclear.

»  Crewmembers assert themselves with appropriate persistence to maintain a safe aperation.
«  Operational decisions are clearly stated and acknowledged by all crewmembers.

s Crew self-critique is encouraged with continuous improvement as the goal.

535 Situational Awareness
Situational Awareness (SA)is knowing what is happening around you, past present and future.

The information required for good SA comes from sources such as other crew, ATC, DME, ND,
FMC, Radar, forecasts, NOTAMS, etc. Individuals have SA and crews have shared SA.
Standard briefings are one tool that is used for increasing situational awarensss

536 Error Management

Itis recognized that all people make errors. Although the Company recognizes the inevitability of
human error, it does not accept culpability or neglect.

The Errar Management strategy has three elements: AVOID, TRAP and RECOVER.

AYOID - Situations which induce error should be avoided. This is achieved by following SOPs,
using standard callouts, etc. Workload should be managed to allow time to complete all
procedures pramptly and without rush.

TRAP - Errors are trapped by routine use of checklists, alerting systems and cross-checking.
Crews shauld be vigilant at all imes. If an error occurs, or is anticipated to occur, the detecting
crewmember shall state the problem immediately so that the error can be trapped.

RECOVER - If an errar has occurred the primary task of the crew is to ensure safe flight if an
undesired aircraft state has also occurred then the flight shall be returned to a safe altitude,
speed and configuration befare any other action take place.

Date: 15 APR 2011 3Ts-DP-004 Crew Fesource Managem ent
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6.13.  WEATHER MINIMA - DESTINATION AND ALTERNATES
6131 Required Weather Information:

To determine the suitability of an airport as a destination or alternate inflignt ar for dispatch,
TAFOR or METAR reparts or a combination of weather reparts and forecasts may be used. If no
afficial aviation weather reports are available, then at lzast ane alternate shall be selected for
which a TAFOR or METAR is available.

For planning purposes, weather information for the period of 1 hour before to 1 hour after the
time of intended operation at that airport shall be considered (the 'period of operation’) for
destination, departure alternate and destination alternate.

Inflight, weather information at the time of intended landing at that airport shall be considered.

6.13.2.  Flight Planning Minima

Available CATII approaches at an alternate may be considered if the aircraft type is capable
of starting a low visibility appraach with one engine inoperative.

6.13.2.1. Destination airport

If the appropriate weather reports and/ar forecasts for the destination indicate that during the
period of operation, the weather conditions will be below the applicable operatianal minima
{CATIAN included) or no meteorological infarmation is available for desfination, then 2
destination alternates will be provided.

NOTE: TEMPO, INTER or PROB3W40 conditions below minima do not require
selection of a second alfernate airport
See fuel policy for fuel requirements.

6.13.2.2. Alternate Airport Selection

Departure Alternate Selection

A departure alternate shall be selected if the weather conditions at the departure airport are
below the lowest published operational landing minimums [CATIAI excluded) or if it is not
possible ta return to the departure airport far perform ance reasons.

Weather conditions at the selected departure alternate shall be at or above the applicable
landing minima for the airport (CATIVII excluded).

TEMPO, INTER or PROB30/40 conditions must be taken into account.

Maximum distance from the departure airport to the nominated departure alternate airpart
s Jengine aircraft 1 hour flight time.

{The flight tim & and fuel requirement is based on one engine inoperative cruise speed in still air)

Date: 15 APR 2011 STa-DP-004 Flight dispatch, Operating minima
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Destination Alternate Airparts - Weather Requirements
4 destination altemnate shall be nominated in the operational flight plan unless the destination is
isolated and there is no suitable destination alternate aerodrome.

Minimum weather conditions required for the selection of a destination alternate airport are:
«  Minima forfiling as alternate in the Jeppesen Airway Manual.

If Jeppesen Airway Manual does not list alternate minima:
«  Planning minima - Altemate airport ather than departure alternate

& destination alternate airport with a weather forecast with TEMPO, INTER or PROB30/M0
condition below alternate minima for the period of operation is acceptable, provided that the
alternate and the destination weather forecast are not below the published landing minima for
the approach aid in use.

The forecast weather for the geographically isolated destination must be better than altemate
planning minima (TEMPO, INTER or PROB30/40 conditions below alternate minima are
acceptable, provided the forecast itseff indicates weather abaove published minima far the
approach aid in use).

Flight dispatch, Operating mimma STS-DP-004 Date: 15 APR 2011
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7.10. APPROACH
7401, General

When ATC issues a clearance to conduct an instrument approach, the published instrument
approach procedure shall be followed, unless varied by ATC.

The applicable instrument approach chart shall be availlable for reference throughout the
approach.
Whenever there is a NOTAM that an instrument approach is 'Not flight checked' or

‘Unmaonitored', the approach shall not be used in IMC conditions or at might. The instrument
approach shall not be considered to determing minima for filing as alternate.

7102, Useof the Autoflight System for Approach

The autaflight system should be used, when available, whenever the reparted ceiling is less than
1,000 feet AAL or the visibility is less than 3,000 meters. The autopilot should remain engaged
until the approach and landing can be continued visually.

7103, Autoland

An autoland may be done at any runway equipped with an ILS unless the localizer is offset or
unless precluded by information in @ NOTAM orin the FOSM.

When conducting an automatic landing, the CM1 and CM2 duties for a low visibility approach
shall be followed regardless of the visibility.

When conducting auto-pilot coupled approaches in weather below CAT | minimum. CM1 must
assume PF duties prior to starting the final approach.

NOTE: The AFM certified autoland crosswind fimitation shall be applied when the reported
RVRAvisibiiity 1s above CAT I

7104, Initial Approach Altitude

When operating on an unpublished route, or while being radar vectored, and an approach
tlearance is received, in addition to complying with the minimum altitude for IFR operations, the
aircraft shall maintain the last assigned altitude unless a different altitude is assigned by ATC,
until the aircraft is established on a segment of a published route or instrument approach
pracedure.

Once cleared for an instrument approach, further descent may be started in compliance with any
altitude resfrictions for the approach.

7.10.5. Mavigation Aids

Flight crewmembers shall ensure that all appropriate navigation aids are identified prior to the
start of an instrument approach.

7106 MNon-Precision Approaches

Cantinuous descent is the preferred method. The step-down method should anly be used if it is
naot possible to use the continuous descent technique due to unique characterstics of the
approach or due to FMC or instrument failure.

Date: 15 APR 2011 ST3-DP-004 Standard Operating Palicy
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Cantinuous descent

A cantinuous descent with a rate of descent adjusted to achieve a constant descent gradient to
a point 50 ft abave the threshald, with due regard for the minimum crossing aftitudes specified
for the FAF and any prescribed step-down fix. Approaching MDA, if the required visual reference
is not achieved, or if the MAP is reached before reaching the MDA, a missed approach shall be
initiated.

Stepdown:

The aircraft descends immediately to not below the minimum step-down fix attitude or MDA as
appropriate. A missed approach is initiated at or before the MAP.

Hon-precision approach procedures using ground based navigation aids:
During NDB approach, unless the ADF has another means to indicate a failure, the NDB aural

identification shall be continuousky monitared.
Raw data shall be monitored and followed throughout the approach.

If FMC derived information is to be used during the approach (flight modes LNAVANAY), the
following conditions shall be met:

a  FMC receives position updates from GPS or suitable ground based navigation aids.
There shall be no discernible map shift.

b The approach profile is derived from a FMC database approach or has been
constructed by use of existing database approach waypaints only.
Where the database does not contain a particular non-precision approach, another suitable
approach in the database {ILS) may be used. Modification of an ILS approach procedure by
thanging the final approach point (FAP) crossing altitude and threshold crassing height (TCH) is
acceptable.

7107, Visual Approach
Flight crew may accept or request a visual approach it

a  Meteorological conditions are not less than 1,500 feet ceiing and 5 kilometers
visibility.
b.  ATC has advised the flight crew of relevant traffic. The traffic has been identified by

the crew and can be kept in sight and separation is assured.
Using an available instrum ent approach aid during a visual approach is encouraged.

7.108. Circling Approach

After establishing visual contact for circling, the runway environment (i e. the runway threshald
or approach lights, ar ather marking identifiable with the runway) shall remain in sight.

In the event of @ missed approach, the missed approach specified for the initial instrument
approach procedure shall be followed. However, once the 'circling' segment has commenced,
the go-around shall be a climbing turn in the direction of the circling approach and towards the
runway. This should position the aircraft overhead the aerodrome to then establish on the
published missed approach track.

Far runways where there is a specified missed approach procedure in case of an discontinued
tircling approach, that specified procedure must be followed.

Standard Operating Policy 3T&-DP-004 Date: 15 APR 2011
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7109 Side Step Approach

Side step approaches may be done if the adjacent parallel runways are separated by 350
meters or less. This authorization requires a visual sidestep maneuver for runway alignment.

Pilots are expected to commence the sidestep maneuver as soon as possible after the runway
or runway environment is in sight.

71010, Contact Approach

Cantact approaches are not permitted.

71011, Mo Instrument Approach Procedure Chart Available

If there is & need to make an instrument approach when no approach procedure diagram is
available, ATC shall be advised. ATC should then issue an appropriate clearance that shall
include detailed information regarding the completion of the approach.

Mecessary infarmation should include:
a.  Airport elevation.

b. Initial approach to facility including;
«  Course and distance.

«  Minimum altitude.

¢ Procedure turn including:
«  Orientation of turn to final approach course.

. Outboundinbound course.
- Altitude restriction.
o Limit of procedure turn.
d. Minimum altitudes over fixes.
e. Caurse and distances fram fixes to threshald.
f. Landing minima (DA, MDA and RVR, as applicable).
q. Missed appmach llight palh and altitude.
71012 Go-Around
During an approach, a Go Around or Missed Approach must be considered:
. Ifthere is a loss or a doubt about situation awareness.
+  [fthere is @ malfunction which jeopardizes the safe completion of the approach.

e Ifthe ATC changes the final approach clearance resulting in rushed reaction fram the crew
or patentially unstable approach.

» Ifthe approach is unstable, in such a way that most probably it won't be stable by 1000ft
AGL.

o If required visual reference are not obtained at DA(HWMDA(H) or maintained before
touchdown

»  Ifvisual reference can not be maintained during visual appraach.
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s Ifany GPWS / TCAS or windshear alert occurs.

When executing 2 go-around after being cleared for an instrument approach, the published
missed approach procedure for the instrument approach shall be followed, unless directed
othemwise by ATC.

When executing @ go-around after being cleared for a visual approach, State procedures shall
be followed, unless directed othemwise by ATC.

Mo attempt shall be made to re-establish on the ariginal approach.

Before accepting subsequent approaches, the traffic situation, weather, time available for
nalding, and any inherent risk when diverting to the alternate airport shall be evaluated.

7.11.  LANDING

Landing performance according ta actual conditions shall be considered before every landing.
The auto-brake shall be used whenever the system is available.

7111 Landing Check

All checklists should be completed befare leaving 1,000 feet AAL, or circling altitude when flying
a circling approach.

7112 Landing Clearance
All flight crew shall ensure that a landing clearance is received prior to landing.

Both CM1 and CM2 shall continue ta monitor tower frequency until clear of the active runway or
as specified by ATC.

713 Vacating Runways

After landing, unless otherwise instructed the aircraft shall clear the active runway as soon as
possible.

Mo switch or lever shall be repositioned after landing until clear of the active runway, unless
necessary for the safe contral of the aircraft.

714 Land and Hold Short Operations (LAHS0)

Crewmembers shall not accept a clearance to ‘Land and hold short'. However, there are no
restrictions to takeoff and landing while LAHSQ are in progress on Crossing runways.

7.12. PARKING
The aircraft shall not be taxied into a parking position without a guidance system ar a marshaller.

When a parking guidance system is suitable for viewing from the CM1 seat anly, the aircraft
shall be taxied info the parking position by CM1 only.

Ifthere is any doubt about adequate wing tip or engine clearance, or if objects are situated in the
parking area, the aircraft shall be stopped until ground crew have removed all of the objects from
the parking area.

Before releasing the parking brake, CM1 shall verify that all engines are shutdown and
confirm ation has been received fram the ground engineer that wheel chocks are in place.

Standard Operating Policy STS-DP-004 Date: 15 APR 2011
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Flight Operations Manual hvl-Y S

8. ADVERSE WEATHER OPERATIONS
8.1. GENERAL

Aircraft operations in adverse weather conditions present additional problems due to the effects
of extreme temperatures, slippery runways with crosswind, contaminated runways, extreme
turbulence, and windshear. The following instructions are intended to supplement the normal
operating procedures. Refer to the applicable FCOM for specific operating procedures.

Additional attention to detail is required by all crewmembers prior to encountering areas aof
suspected or actual adverse weather conditions. This includes:

a. The PIC must brief crewmembers for specific adverse conditions either existing or
forecast to exist.

b Indeciding which flight crewmember may canduct efther the take-off ar landing, the PIC
must consider:
»  relevant limitations as specified in the airplane flight manual, aircraft operating
manual or flight crew operating manual;

» all aspects of the adverse conditions, including weather trends;
»  the otherflight crewmember's flying experience;
»  geagraphical considerations including runway length and conditions, et

»  delaying the approach or departure.

8.2. HOT WEATHER OPERATIONS

During extended ground operations prior to flight deck preparations, consideration should be
given to reducing thermal emissions from equipment, displays, lights, etc.

All available air-conditioning packs should be switched on and all overhead outlets, including
those in the cabin, should be apen. Window shades on the sun-expossd side of the aircraft
should be closed.

8.3. THUNDERSTORM AVOIDANCE AND USE OF WEATHER RADAR
831  Genera

Weather radar must be used for all fiights in IMC or at night.

When on the graund and departing into an area where thunderstarms have been reported, it wil
be necessary to use the weather radar to scan the intended flight path.

The use of the antenna 'ilt' function will assist in assessing the vertical dimensions of the
thunderstorm .

The use of range and gain controls should be in accordance with the recommended procedures
in the relevant weather radar user's guide so as to provide information beneficial to the flight
CTEW.

Date: 15 APR 2011 STR-DP-004 Adverse Weather Operations
Revision 20 Page: 8-1
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832  Before Takeoff

Tao avoid wind reversal and downdrafts, use extreme caution, if, in the opinion of the PIC, an
active thunderstorm is approaching and will be within 6 kilometres (3 nautical miles) of the
pasition of the aircraft directly after take-off. Weather radar should be used befare take-off.

833 After Takeoff

If a clear flight path is not available on the allofted departure track, hold the aircraft clear of
thunderstorms until the allotted departure track is clear or an alternative track is allotted by ATC.
Earty advice and requests to ATC may facilitate this procedure.

8.34. Cruise

Thunderstorms must be avoided. It is recommended that the minimum downwind distance to
avoid a thunderstorm is 20 nautical miles.

835  Descent and Approach to Land

Fly the aircraft clear of thunderstorms either by holding or adopfing an alternative approach track.
The circuit and approach to land should be not closer than 6 kilomefres (3 nautical miles) to an
approaching storm at any time.

NOTE' During take-off and landing, storms that have passed may he approached
clogser than 6 kilometres (3 nautical miles), as the rear of the storm is
comparatively inactive.

UNI AIR
Flight Operations Manual LB

8.5. WINDSHEAR
851  General

Windshear, downdrafts and micrabursts present a major threat to the safe operations of aircraft.
It is recognized that these phenomena are sometimes so severe that they cannat be handled
with the perfarmance capability of the aircraft, even using optimum pilot response.

Therefore it must be the primary goal af the flight crewmembers to avoid severe windshear,
downdrafts and microbursts.

852 Automatic Windshear Detection

On aircraft fitted with windshear detection equipment, all aural and visual windshear warnings
and advisories must be respanded to unless the PIC is satisfied that conditions conducive to the
formation of windshear do not exist.

8.6. FLIGHT THROUGH HEAVY RAIN OR HAIL

During flight through heawy rain or hail, it is possible that there may be fluctuations in engine
parameters including noticeable drop in EGT. There is an increased probability of engine flame-
out.

Use the recommended procedures in FCOM, as appropriate, when encountering heawy rain
andfor hail.

It hail has besn encountered during flight, a Flight and Maintenance Log entry must be made.




Mgk MBFHENE-ARXRIZZIERIE (Chapter 8 -Adverse weather Operations)

8.11. LANDING ONWET, ICY OR SLIPPERY RUNWAYS
8.11.1. General

Consider the use of maximum flaps and a higher autobrake setting.
8.12.  MINIMUMALTITUDE CORRECTIONS IN LOW TEMPERATURES
8.12.1. General

WARNING: Extreme caution should be exercised when flying in proximity to
ohstructions or terrain in low ambient temperatures.

Pressure altimeters are calibrated to indicate true altitude under ISA conditions. When aperating
in cold temperatures or temperatures less than as in I1SA, the true altitude of the aircraft will be
lower than indicated on the altim eter.

8122 Temperature/Altitude Correction

In conditians of cold weather, the values derived fram the altitude carrection chart must be
added to any published instrument approach procedure, including minimum sector altitudas,
acceleration altitude, minimum altitudes far a turn specified in a SID or missed approach and
altitudes specified in engine-inoperative procedures to ensure adequate obstacle clearance.

If the crew elects to level off &t an altitude other than that assigned or stated on the approach
chart because of terrain clearence concerns, ATC clearence must be obtained. Whilst being
radar vectored, ATC assigned altitudes are temperature compensated and require no carrective
action by the flight crew.

See Altitude Correction chart in FOSM chapter 6 or Jeppesen Ainway Manual.

Adverse Weather Operations 3Ts-DP-004 Date: 15 APR 2011
Page: 8- Revision 20
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Mék+ MD-90 A ¥ ARAuL B 84 F M (Flight Crew Operations
Manual, FCOM) NP.70.4~9

Normal Procedures
Descent, Approach
MD-90 Flight Crew Operations Manual

Before Landing
The V.- will be the greatest of:
1. Vaer +5 knots.

2. Vagr +1/2 of the steady state wind greater than 20 knots. Maximum
correction is 20 knots.

3. Vaeer + gust factor:

- With autothrottle on, correction is actual gust factor - 5 knots.
Maximum correction is 15 knots.

- With manual throttles, correction is actual gust factor. Maximum
correction is 20 knots.

4. Forlanding in tailwind, always use Veegr +5 knots.

PFIPM Cabinsignal . ........... ... ... .. ... . . ... ..... Receive

PM Cabin .. ... e Alert

— Three to five minutes before landing, PM cycles the SEAT
BELTS Switch to give two chimes.

(CONTINUED)

NP.70.4 March 15, 2010




AEC — np=wmens

Nermal Procedures
Descent, Approach

MD-90 flight Crew Operations Manual

Before Landing (Continued)

When required, configure aircraft as follows:

PF

PM

- Command "SLATS EXTEND".

Verify speed,

- Respond "SLATS EXTEND”
and move the FLAP/SLAT
Handle to 0/EXT position. Verify
Slats  Advisory Light T/Q s
illuminated.

- Command "FLAPS ELEVEN".

Verify speed,

- Respond °“FLAPS ELEVEN"
and move the FLAPI/SLAT
Handle to 11 position. Monitor
flaps extend to 11 on the
FLAPS Position Indicator.

NOTE  Minimum maneuvering
speed for Flaps/Slats 11/T.0.
is as for Flaps/Slats 15T.0.
+ 5 knots.

- Command “FLAPS FIFTEEN".

Verify speed,

- Respond “FLAPS FIFTEEN"
and move the FLAP/SLAT
Handle to 15 position. Monitor
flaps extend to 15 on the
FLAPS Position Indicator.

(CONTINUED)

March 15, 2010

NP.70.5
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Normal Procedures
Descent, Approach
MD-920 Flicht Crew Operations Manual

Before Landing (Continued)

PF PM
- Command ‘GEAR DOWN".

Verify speed,

- Respond "GEAR DOWRN" and
select GEAR Handle DOWN.

CM1: Verify Gear Lights indicate 3 greens, then raise SPD BRK Lever
to ARM position. Select AUTO BRAKE (if equipped) to required
setting and ARM.

WARNING: DO NOT ARM SPD BRK LEVER UNTIL LANDING
GEAR HAS BEEN EXTENDED. THIS WILL PRECLUDE
POSSIBLE INFLIGHT DEPLOYMENT DUE TO ERRANT
GROUND SHIFT SIGNAL.

- Command "FLAPS |
LANDING CHECK".

Verify speed,

-Respond "FLAPS _ " and move
the FLAP/SLAT Handle to
position. Maonitor flaps extend
to __ on the FLAFS Position
Indicator and verify Slats
Advisory Light LAMND s
illuminated.

Complete the Landing Check.

[END]

LANDING CHECK

LANDING GEAR

SPOILERS, AUTOBRAKE
(SPOILERS
FLAPS, SLATS

(CONTINUED)

NP.70.6 March 15, 2010
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Descent, Approach

MD-90 Flight Crew Operations Manual

Before Landing (Continued)

PF PM
AUTOCALL “TWENTY-FIVE HUNDRED”
- Call "CHECK" - Call “CHECK’

WARNING: Check that the terrain clearance is not less than
anticipated and respond “CHECK?", if found satisfactory. If
not satisfactory, or if in doubt, corrective action must be
taken immediately.

ILS Approach CAT- |

PF PM
WHEN ON AN INTERCEPT HEADING

AUTOPILOT ENGAGED
- Call"ARM ILS".

Push ILS Button on FGCP.
Verify ILS in FMA Arm Window.
AUTOPILOT DISENGAGED

-Command "ARM ILS”. - Respond "ARM ILS".

Push ILS Button on FGCP.
Verify ILS in FMA Arm Window

LOCALIZER MOVEMENT
- Call "LOCALIZER ALIVE".
LOCALIZER CAPTURE
Verify LOC followed by LOC in FMA Roll Window.
CAP TRK

Set runway heading in the FGCP HDG Readout.
Set Bank Limit Selector to 15 deg.

(CONTINUED)

March 15, 2010 NP.70.7
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Normal Procedures
Descent, Approach
MD-90 Flight Crew Operations Manual

Before Landing (Continued)
ILS Approach CAT- | (Continued)

PF I PM
GLIDESLOPE MOVEMENT

- Call “GLIDESLOPE ALIVE".

GLIDESLOPE CAPTURE

Verity GIS followed by GIS in FMA Pitch Window.
CAP TRK

Set missed approach altitude in the FGCP ALT Preselect Readout.
PASSING FAFIFAP OR OUTER MARKER (AS APPLICABLE)

- Call "FINAL FIX [/ FINAL
APPROACH POINT [ OUTER
MARKER __ " (chart altitude).

- Respond "CHECK".

Eoth flight crews will cross reference barometric altitude with charted
altitude. If there is any undue discrepancy, suspect the QMNH setting If
the difference is large and coupled with a high sink rate, suspect false
glideslope capture.

AUTOCALL “ONE THOUSAND”

Crosscheck charted minima with
Altitude Reference Index on the
Altimeter.

-Call*DA __ "

Crosscheck charted minima with
Altitude Reference Index on the
Altimeter.

- Respond "CHECK".

At 1000 feet RA, when PF has visual reference and is confident that
visual contact can be maintained through to landing, then he may call
"RUNWAY IN SIGHT". Thereafter, only the 500 feet callout by PM and
response by PF are required.

(CONTINUED)

NP.70.8 March 15, 2010
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Normal Procedures
Descent, Appreach

MD-90 Flight Crew Operations Manual

Before Landing (Continued)

ILS Approach CAT-1 (Continued)

PF

PM

AUTOCALL “FIVE HUNDRED”

- Respond "CHECK".

If approach is stable,
- Call"STABLE".

AT 100 FEET ABOVE MINIMUMS

-Call "APPROACHING MINIMUM®

AUTOPILOT ENGAGED

Look outside for visual reference.
When visual reference is
established,

- Call "RUNWAY | APPROACH
LIGHTS IN SIGHT".

Continue monitor approach
performance with reference to flight
and engine instruments.

AT MINIMUMS

- Call "LANDING", or

- Call "GO AROUND- FLAPS
FIFTEEN".

-Call “MINIMUM"

AUTOPILOT DISENGAGED

Monitor approach performance
with reference to flight and
engine instruments.

Look outside for visual reference.
When visual reference is established,
- Call " RUNWAY | APPROACH

LIGHTS IN SIGHT, AHEAD / RIGHT
EEEEE:

AT MINIMUMS

- Call "MINIMUM, LANDING™ or

- Call "MINIMUM, GO AROUND-
FLAPS FIFTEEN".

[END]

December 15,2010

NP.70.9
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MD-90 Flight Crew Operations Manual

Normal Procedures Chapter NP

Landing Section 80

Landing

PF PM

AUTOCALL “FIFTY™

Ensure throttles retard toward | Ensure throttles retard toward
idle. If autothrottles are not | idle.

engaged, manually retard
throttles to idle. Touch down
within the touchdown zone.

After main gear touchdown, raise
reverse thrust levers to interlock,
and fly nosewheel onto runway.

Verify that spoilers deploy
normally,

- Call "SPOILER UP".
If spoilers fail to deploy normally,
- Call "NO SPOILER".

CM1: If spoilers do not deploy fully and automatically, deploy spoilers
manually by moving Spoiler Handle to EXT (Aft) position.

NOTE: For automatic deployment of inboard spoilers, throttles must
be at idle. If throttles are above idle at touchdown, all spoilers
may deploy and then retract and ABS will disarm.

Select reverse thrust as required. | Monitor reverse indication.

- Call "NO REVERSE" or
‘LEFT ONLY", “RIGHT OMLY"
if required

WARNING: After reverse thrust is initiated, a full stop landing
must be made.

NOTE: When reverse levers are pulled through the aft detent,
Emergency Reverse is activated. It should only be used when
stopping on the runway is anticipated not to be possible by
narmal means. The system will enter the "N1 MODE" and the
"*ENG SYSTEM FAILED” message will be displayed. A Flight
L og eniry must be made as engine inspection is required.

(CONTINUED)

March 15, 2010 NFP.80.1
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Normal Procedures -
Landing
MD-920 Flicht Crew Operations Manual

Landing (Continued)

PF PM

If using manual braking,
- call "MANUAL BRAKING".

If ABS Disarm Light illuminates
without "MANUAL BRAKING®
call from PF,

- Call "AUTOERAKE
DISARMED". Monitor landing
roll and deceleration.

AT 80 KIAS
- Call “EIGHTY".
If a safe stop is assured, reduce
reverse thrust to reach idle
reverse by 60 KIAS.
AT 60 KIAS
- Call *SIXTY".

Thrust should normally be at idle
reverse at 60 KIAS.

Cancel reverse thrust
approaching taxi speed.

CAUTION: Thrust levels above idle reverse may be used below 80
knots in an emergency, but may cause engine damage
due to fan blade stress or FOD ingestion.

Autobrake should be disarmed before reaching 10
knots ground speed to avoid abrupt stop due to
antiskid cutout below 10 knots.

[END]

NP.80.2 March 15, 2010
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Noermal Procedures -
After Landing
MD-20 flight Crew Operations Manual

After Landing

CM1 cM2

WHEN CLEAR OF ALL ACTIVE RUNWAYS AND TAXI
CLEARANCE RECEIVED

Write down taxi instructions
Retract SPOILERS and,
- Call “FLAPS FIFTEEN".

Set flaps to 15/T.O and carry out
After Landing Procedure.

Engines cool down recommendations:
- run the engines for at least 3 minutes.

- use a thrust setting normally used for taxi operation.

1 SPDBRKLever.......... ... it iiiiiainnnn. Retract
2  AUTOBRAKE::. . s 00l el @ eeil o e diis Buddis B OFF
2 FLAPS, SLATS ... ... i e 15IT.0.
2 WeatherRADAR .. ... .. .. e OFF
2 METER SEL & HEAT Selector. . .. ... ... ... ... ....... OFF
2 ANTIICE sn s e sl @it b sl o sl As required
2 HYDPUMPS AUX Switch .. ...... ... ... ... ... ...... OFF
2 TCASITransponder Function Selector. ... ............. XPDR
2 APU . e As required
— Delay APU start for as long as practical.
CAUTION: After APU PWR AVAIL Light illuminats:
Select Indicator Selector to “BATT VOLT” and make sure
battery voltage indication is in +26v~+28v (To the right). If the
battery voltage indication still remains at a steady +20v (To
the right), this could be an indication that the APU Starter
Relay is stuck in close position. Shut down APU and call
maintenance immediately.
[END]

March 15, 2010 NFP.80.3
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Bgk+_— MD-90 BUERMAEES#ES (Flight Crew Training Manual, FCTM) Chapter 6.2

fék+= MD-90 B RAL4 B Ik FM (Flight Crew Training
Manual, FCTM) Chapter 6.2

UNIAIR
MD90 Flight Crew Training Manual T AR ==

6.2. LANDING TECHNIQUE

Visual Aim Point

During visual approaches many technigues and methods are used to ensure main landing gear
touchdown at the desired point on the runway. One of the most common methods used is to aim
at the desired gear touchdown poirt on the rurway, then adjust the final approach glide path
until the selected point appears stationary in relation to the aircraft (the point does not move up
or down in the pilot's field of view during the approach).

Flare distance accounts for the small difference in paths. Gear toushdown occurs very near the
visUal aim point. However, in today’s [et arcraft, the difference in gear path and eve-level path
has increased because of the longer wheelbase and the increased flight deck height
Consequently, the main gear do not touchdown on the runway at the selected visual am point.

YWisual am points wersus gear touchdown point differences increase as glide path angle
decreases in a flat approach. For a particular visual approach, the pilot must account for the
difference between gear path and eye level path.
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Flaps 28 (1.3 V) Visual Approach
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Visual Ground Segments (Flaps 28)
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Flaps 40 (1.3 VS) Visual Approach
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Visual Ground Segments (Flaps 40)
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Threshold Height

Threshold height is a function of glide path angle and landing gear touchdown target Special
attention must be given to establishing a final approach that assures safe threshold clearance
and gear touchdown at least 1,000 feet down the runway. Standardized callouls assist pilots in
determining a proper profile.

Flare and Touchdown

The techniques discussed in this section are applicable to all landings including crosswind
landings and slippery runway conditions. Linless an unexpected or sudden event occurs, such
as windshear or collision avoidance situation, it is not appropriate to use sudden, violent or
abrupt control inputs durning landing  Begin with a stabilized approach on speed, in trim, and on
dide paih.

When the threshold passes under the arcraft nose and becomes out of sight, shift the visual
sighting point to the far end of the rumway.  Shifting the visual sighting point assists in controlling
the pitch attitude during the flare. Maintaining a constant arspeed and descent rate assists in
determining the flare point. Initiate the flare when the main gear is approximately 20-30 feet
above the runway by increasing pitch attitude approximately 2° - 3% This slows the rate of
descent.

After the flare is inifiated, allow the autothrotile to smoothly retard the thrust levers to idle, and
make small pitch atitude adustments to maintain the desired descert rate to the runway.

|deally, main gear touchdown should oocur simultaneously with thrust levers reaching idle. A
smocth power reduction to idle also assists in contralling the natural nose-down pitch change
associated with thrust reduction. Hold sufficient back pressure on the control column to keep the
pitch atfitude constant. A touchdown atfitude as depicted in the figure above is normal with
arspeed of approximately YREF plus any gust correction.

NOTE: Do not tnm during the flare or after fouchdown. Tnmming in the flare Increases the
possibility of a talstike.
Landing Flare Profile

Typically, the pitch attitude increases slightly during the actual landing. Do not over-rotate. Do
not increase the pitch attitude after touchdown; this could lead to a talstrike.

shifting the wisual sighting point down the runway assists in controlling the pitch attitude during
the flare. A smooth power reduction to idle also assists in controlling the natural nose down pitch
change associated with thrust reduction. Hold sufficient back pressure on the control column to
keep the pitch attitude constant.

Awoid rapid control column movements during the flare. Do not use the pitch trim during flare or
after toushdown. Such actions are likely to cause the pitch attitude to increase at touchdown and
increase the potertial for a tailstrike. Do nat allow the aircraft to float; fly the airplane onto the
runwvay. Do not attempt to extend the flare by increasing pitch attitude in an attempt to achieve a
perfectly smooth touchdown. Do not attempt to hold the nose wheel off the ruvay.

Landing STS-DP-001 Date: 01 Tul 2010
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Bounced Landing Recovery

If the aircraft bounces after touchdown, hold or re-establish a normal landing attitude and add
thrust as necessary to control the rate of descent Thrust need not be added for a shallow
bounce or skip.

When a high, hard bounce occurs, initiate a go-around. Apply go-around thrust and use normal
go-around procedures. Do not refract the landing gear until a positive raie of climb is established
for a second touchdown may occur during the go-around.

Bounced landings can occur because higher than idle power is maintained through initial
touchdown, disabling the automatic speedbrake deployment even though the speedbrakes are
armed.

Normal Touchdown Attitude
(To be determined)

Body Clearance at Touchdown
(To be determined)

Pitch and Roll Conditions

Prolonged flare increases the body pitch attitude. If prolonged flare is coupled wath a misjudged
height above the runway, aft body contact is possible.

Fly the aircraft onto the runway &t the desired touchdown point and & the desired airspeed. Do
not hold it off and risk the possibility of a tailstrike.

NOTE: A& smooth fouchdown is not the criterion for a safe landing.
After Touchdown and Landing Roll

Awoid touching down with thrust above ide since this may create an aircraft nose up pitch
tendency and increase landing rall.

NOTE: For aufomalic deployment of spoilers, speedbrake lever must be the in the ARM
(up) position, and thrust levers must be at idle. If thrust levers are above idle at
fouchdown, all spoilers may deploy and then refract and causing aulbobrakes (if
Installed) fo disarm.
After main gear touchdown, intiate the landing roll procedure. If the speedbrakes do nat extend
automatically, mave the speedbrake lever to the EXT (aft] position without delay. Fly the nose
wheel onto the rumway smoothly by relaxing aft contral column pressure. Contral column
mowvement forward of nectral will not be required. Do not attempt to hold the nose wheel off the
runvay. Holding the nose up after touchdown for aerodynamic braking is not an effective braking
technique.

CAUTION: Pitch rates sufficient to cause aircraft structural damage can occur if
large nose down confrol column movement is made prior to nose wheel
touchdown.

To prevent the nisk of tailstrike, do not allow the pitch attitude to increase after touchdown.
Haowever, applying excessive nose down elevator durng landing can resut in substantial
forward fuselage damage. Do not use full down elevator. Use an appropriate autobrakes setting
or manually apply wheel brakes smocthly with steadily increasing pedal pressure for runway

Diate: 01 Jul 2010 STS-DP-001 Landing
Revision: 02 Page: 6-11
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condition and runway length available Maintain deceleration rate with constant or increasing
brake pressure, as required, until aircraft is stopped or desired taxi speed is reached.

Spoiler | Speedbrake

The spailerfspeedbrake system is controlled with the speedbrake lever. The spoller/speedbrake
system consists of individual spoiler panels which the pilot can extend and retract by moving the
SPD BRK lever.

The spoailer/speedbrakes can be fully raised after touchdown while the nose wheel is lowered fo
the runway, with no adverse pitch effects. The speedbrakes spail the Iift from the wings, which
places the aircraft weight on the main landing gear, providing excellent braking effectiveness.

Unless spoiler/speedbrakes are raised after louchdown, braking effectiveness may be reduced
substantially, since very Iitle weight is on the wheels and brake application may cause rapid
anti-skid moduation. Mormally, spoiler/speedbrakes are armed to extend automatically. Both
pllots will monitor spailer/speedbrake extension after touchdown. In the event auto exiension
fails, the spoilerispeedbrake will be manually extended immediately

Pilot awareness of the position of the speedbrake lever during the landing phase is important in
the prevention of runway over-run. The position of the spoiler/speedbrakes will be announced
during the landing phase by the PM. This improves the crew's situational awareness of the
position of the spailers during landing and builds good habit patterns, which can prevent failure
to observe a malfunctioned or disarmed spoiler system.

Directional Control and Braking after Touchdown

If the nose wheel is not promptly lowered to the runway, braking and steering capability are
significantly degraded and no drag benefit is gained Rudder control is effective to approximately
60 knotz. Rudder pedal steering iz sufficient for maintaining directional control during the rollout.
Co not use the nose wheel steering tiller until reaching texi speed. In a crosswind displace the
control wheel into the wind to maintain wings level will aid directional control. Perform the
landing roll procedure immediately after touchdown. Any delay markedly increases the stopping
distance.

Slopping distance varies with wind conditions and any deviation from recommended approach
speeds.

Wheel Brakes

Braking force is proportional to the force of the tires on the runway and the coefficient of friction
between the tires and the runway. The contact area normally changes little during the braking
cycle. The perpendicular force comes from aircraft weight and any downward aerodynamic force
such as speedbrakes.

The coefficient of frction depends on the tire condtion and runway surface, e.g, concrete,
asphalt, dry, wet oricy.

Automatic Brakes

EVA recommends that whenever the runway is limited, when using higher than normal approach
speeds, or when landing on slippery rumways or landing in a crosswind, the autobrakes system
will be used.

For normal operation of the autobrakes system, select a deceleration setting

Landing ST3-DP-001 Diate: 01 Jul 2010
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Setlings include:

MAX: Used when minimum stopping distance is required. Deceleration rate is less than that
produced by full manual braking.

MED: Should be used for wet or slippery runways or when landing rollout distance is limited
MIN: These settings provide a moderate deceleration effect suitable for all routine cperations.

Flight crew experience with arcrafl characteristics relative to the various runway condtions
routinely encountered may provide initid guidance as to the desirable level of deceleration
selected.

Immediale initiation of reverse thrust & main gear touchdown and full reverse thrust allow the
autobrake systemn to reduce brake pressure to the minmum level Since the autobrake system
senses deceleration and modulates brake pressure accordingly, the proper application of
rewerse thrust results in reduced braking for a large portion of the landing roll.

The importance of establishing the desired reverse thrust level as soon as possible after
touchdown cannct be overemphasized This minimizes brake temperature, tire and brake wear,
and reduces stopping dislance onwery slippery rumivays.

The use of minimum reverse thrust almost doubles the brake energy requirements and can
result in brake temperatures much higher than normal.

During the landing roll, use manual braking If the deceleration is not suitable for the desired
stopping distance.

The autobrakes will be released by smoothly applying brake pedal force, as in a normal stop,
until the autobrake system disarms. Following disarming the autobrakes, smoothly release brake
pedal pressure.

Disarming the autobrakes before coming out of reverse thrust provides a smooth transition o
manual braking.

All crewmembers will be alert for ABS Disarm Light during the landing roll so that manual
braking can be intiated if required.

The aircraft speed at which the transition from autobrakes to manual braking is made varies wih
aircraft deceleration and stopping requirements. For runway conditions that produce good
deceleration, the transition from attobrakes to manual brakes will be made at about 60 knats.
The transition speed will be closer to a safe taxi speed on very slippery runways or when rur ay
length is limited. For some reason, if autobrakes unable to be disarmed by correctly depressing
the brake pedals, PF shall command "AUTOBRAKES OFF" then PM select the AUTO BRAKE
Selector to OFF position.

Atable inthe Performance In-flight section of the AFM shows the relative stopping capabilities of
the available autobrake selections.

Manual Braking
The following technigue for manual braking provides optimum braking for all rumway conditions:

The pilot's seat and rudder pedals will be adjusted so tha it is possible to apply maximum
braking with full rudder deflection.

Diate: 01 Tul 2009 FI-OF-027 Landing
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Immediately after main wheel touchdown, smoothly apply a constant brake pedal pressure for
the desired braking. For short or slippery runvways, use full brake pedal pressure.

. Do not attempt to modulate or pump, or any other special techniques to improve braking
effectiveness
. Do not release the brake pedal pressure until the aircraft speed has been reducedto a

safe taxi speed.

. The antiskid system stops the aircraft for all runway conditions in a shorter distance than
is possible with either antiskid off or brake pedal modulation.

The antiskid system adapts pilot applied brake pressure to runway conditions by sensing an
impending skid condition and adjusting the brake pressure to each indwidual wheel for
maximum braking effort. When brakes are applied on a slippery runway, several skid cycles
oocur before the anliskid system establishes the right amount of brake pressure for the most
effective braking

If the pilot modulates the brake pedals, the antiskid system is forced to readjust the brake
pressure to establish optimum braking During this readjustment time, braking efficiency is lost.

Low braking coefficient of friction on extremely slippery runways at high speeds may be
interpreted as a total antiskid failure. Pumping the brakes or turning off the antiskid degrades
braking effectiveness. Maintain steadily increasing brake pressure, allowing the antiskid system
to function &t its optimum.

Although immediate braking is desired manual braking techniques normally involve a four 1o five
second delay between main gear touchdown and brake pedal application even when actual
conditions reflect the need for a more rapid initiation of braking. This delayed braking can result
in a lozs of B00 to 1,000 feet of rumway. Directional control requirements for crosswind
conditions and low wisibility may further increase the delays. Distractions arising from a
malfunctioning reverser system can also result in delayed manual braking application.

Braking with Antiskid Inoperative

When the antiskid system is inoperative, the following techniques apply:

. Ensure that the nose wheel is on the ground and the speedbrakes are extended before
applying the brakes.
. Intiate wheel braking using very light pedal pressure and increase pressure as ground

speed decreases.
. Apply steady brake pressure and DO NOT PUMP the brake pedals.
Antiskid-off braking requires even greater care during lightweight landings.
Carbon Brake Life

Brake wear is primarily dependert upon the number of brake applications. For example, one
firm brake application causes less wear than several light applications.  Continuous light
applications of the brakes to keep the aircraft from accelerating over a long period of time (riding
the brakes) to maintain a constant taxi speed produces more wear than proper brake application.

Landing ST3-DP-001 Diate: 01 Jul 2010
Page: 5-14 Revision: 02



AEC — np=wmens

. . UNI AIR
MD90 Flight Crew Training Manual T ESRREE

During taxi, proper braking will involve applying brakes to decelerate the aircrafi, releasing the
brakes when lower speed is attained and then allowing the aircraft to accelerate. Repeat this
Process as necessary.

During landing, one hard, high energy, long-duration brake application produces the same
amount of wear as a light, low-energy, short application. This is different from steel brakes
whose wear is a function of the energy input during the stop.

Brake Cooling

A series of taxi-back or stop-and-go landings without additional in-flight brake cocling can cause
excessive brake temperatures. The energy absorbed by the brakes from each landing is
cumulative.

Extending the gear a few minutes early on the approach normally provides sufficient cooling for
alanding.

The BRAKE TEMP gage may be used for additional flight crew gudance in assessing brake
energy absorption This gage indicates a stabilzed value approximately fiffieen minutes after
brake energy absorption. Therefore, an immediate or reliable indication of tire or hydraulic fluid
fire, wheel bearing problems, or wheel fracture is not available. The BRAKE TEMP gage
readings may vary between brakes during normal braking operations.

Close adherence to recommended landing rollout procedures ensures minimum  brake
temperature build up.

Slippery Rumway Landing Performance

When landing on slippery runways contaminated with ice, snow, slush or standing water, the
reported braking action must be considered Relevant performance data are provided in the
AFM. Pilots will use extreme caution to ensure adequete runway length is available when poor
braking action is reported

Pilots will keep in mind slipperyicortaminated runway performance data is based on an
assumption of uniform conditions over the entire runway. This means a uniform depth of
slushfstanding water for a contaminated runway or a fixed braking coefficient for a slippery
runay.

The data cannot cover all possible slippenyicontaminated runway combinations and does not
consider factors such as rubber deposits or heavily painted surfaces near the end of most
runrays. With these caveats inmind, it is up to the arline to determine operating policies based
on the training and operaling experience of their flight crews.

One of the commonly used runway descriptors is coefficient of friction Ground friction
measuring vehicles typically measure this coefficient of fiction. Muchwork has been done inthe
aviation industry to correlate the friction reading from these ground friction measuring vehicles to
aircraft performance.

Use of ground friction vehicles raises the following concerns:

. The measured coefficient of friction depends on the type of ground friction measuring
vehicle used. There is not a method, accepted worldwide, for correlating the friction
measurements from the different friction measuring vehicles to each other, or to aincraft's
braking capability.

Diate: 01 Tul 2009 FI-OF-027 Landing
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. Most testing to date, which compares ground friction vehicle performance to aircraft

performance, has been done at relatively low speeds (100 knots or less).

. The critical part of an aircraft's deceleration characteristics is typically at higher speeds
(1200 150 knots).

. Ground friction vehicles often provide unreliable readings when measurements are taken
with standing water, slush or snow on the runway. Ground friction vehicles might not
hydroplane (aquaplane) when taking a measurement while an aircraft may hydroplane
(aquaplane). Inthis case, the ground friction vehicles would provide an optimistic reading
of the runway's friction capability. The other possibility is the ground friction vehicles
might hydroplane {aguaplane) when an aircraft would not, this would provide an overly
pessimistic reading of the rurway's friction capability. Accordingly, friction readings from
the ground friction vehicles may not be representative of an aircrafl's capability in
hydroplaning conditions.

. Ground friction vehicles measure the friction of the rurway at a specific time and location.
The actual runway coefficient of friction may change with changing atmospherc
conditions such as temperature varations, precipitation etc. Also, the runway condtion
changes as mare operations are performed

The friction readings from ground friction measuring vehicles do supply an additiona piece of
information for the pilat to evaluate when considering runway conditions for landing. Crevws will
evaluate these readings in conjunction with the PIREPS (pilal reports) and the physical
description of the runway (snow, slush, ice etc ) when planning the landing. Special care should
be taken in evaluating all the information available when braking action is reported as POCR. or
if slushistanding weter is present on the runway.

Reverse Thrust Operation

Auwareness of the position of the forward and reverse thrust levers must be maintained during
the landing phase. |mproper seat position as well as long sleeved apparel may cause
inadvertent advancement of the farward thrust levers, preventing movement of the reverse thrust
levers.

The position of the hand will be comfortable, permits easy access to the autothrotile disconnect
switch, and allows control of all thrust levers, forward and reverse, through full range of mation.

NOTE Reverse thrust always reduces the "brale only” stopping distance, and brake and
fire wear. Reverse thrustis most effective at high speeds.
After touchdown, with the thrust levers at idle, rapidly raise the reverse thrust levers up and aft to
the interlock position, and then apply reverse thrust as required.

The PM will monitor engine operating limits and call out any engne operational limits exceeded,
any thrust reverser failure, or any other abnormalities.

Maintain reverse thrust as required, up to maximurm, until the airspeed approaches 80 knots. At
this point start reducing the reverse thrust so that the reverse thrust levers are moving down at a
rate commensurate with the deceleration rate of the aircraft. The thrust levers will be positioned
to reverse idle by taxi speed, then to full down after the engines have deceleraled to idle The
P will call out 8D knots to assist the pilot flying in scheduling the reverse thrust. The PM should

Landing ST3-DP-001 Diate: 01 Jul 2010
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also call out any inadvertent selection of forward thrust as reverse thrust is cancelled If an
engine surges during reverse thrust operation, quickly select reverse idle on all engines.

As the aircraft starts to weathervane into the wind, the rewverse thrust side force component adds
to the crosswind component and dnfts the aircraft to the downwind side of the runway. Main
gear tire comnering forces available to counteract this drift are at @ minimum when the antiskid
system is operating at maximum braking effectiveness for the existing conditions

Tocomrect back to the centerline, reduce reverse thrust to reverse idle and release the brakes.
This minimizes the reverse thrust side force component without the requirement to go through a
full reverser actuetion cycle, and improves tire comering forces for realignment with the runw ay
centerline. Use rudder pedal steering and diferential braking as required, to prevent over
carrecting past the runway centerline. When re-established near the runway centerline, re-apply
maximum braking and symmetrical reverse thrust 1o stop the aircrafi.

Reverse Thrust - Emergency Reverse

Emergency reverse mode is invoked when reverse lever is pulled through the aft detent causing
EPR to rise above the limited rating.  Use emergency reverse 1o prevent imminent overrun.
When aircraft safety is assured, adjust thrust to maintain engine parameters within normal limits.

Reverse Thrust - Engine Inoperative

Asymmetrical reverse thrust may be used with one engine inoperative. Use normal reverse
thrust procedures and techniques with the operating engine.  If directional control becomes a
problem during deceleration, return throtile to reverse idle detent.

6.3. FACTORS AFFECTING LANDING DISTANCE

The field length requirements are contained in the Performance In-flight section of the AFM and
RAM. Actual stopping distances for @ maximum effort stop are approximately 60% of the dry
runwray field length requirement. Factors that affect stopping distance include: height and speed
over the threshold, glide slope ange, landing flare, lowering the nose to the runway, use of
rewverse thrust, speedbrakes, wheel brakes, and surface conditions of the runway.

NOTE: Reverse thrust and speedbrakes are most effecive during the high speed porfion
of the landing. Deploy the speedbrakes and aclivate reverse thrust with as litile tme
delay as possible.

NOTE Speedbrakes fully deployed, in conjunction with maximum reverse thrust and
maximum manual arfi-skid braking provides the minimum stopping distance.

Floating above the runway before toushdown must be avoided because it uses a large portion of
the available rurway. The aircraft will be landed as near the normal touchdown point as possible.
Deceleration rate on the runway is approximately three times greater than inthe arr.

Threshold crossing height also has a significant effect on total landing distance. For example, an
aircraft passing over the runway threshold on a 3° glide path at 100 feet altitude rather than 50
feet could increase the total landing distance by approximately 950 feet. This is due to the length
of runway used up before the aircraf actually touches down.

Glide path angle also affects total landing distance. As the approach path becomes flatter, total
landing distance Is increased even with the same threshald crossing height.

Diate: 01 Tul 2009 FI-OF-027 Landing
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8.6 — Wind Information

Wind information is available to the flight crew from two
primary sources:

« Air traffic control (ATC); and,

« Aircraft systems.

Statistical Data

The Flight Safety Foundation Approach-and-landing Accident
Reduction (ALAR) Task Force found that adverse wind
conditions (i.e., strong crosswinds, tail winds or wind shear) were
involved in about 33 percent of 76 approach-and-landing
accidents and serious incidents worldwide in 1984 through 1997.1

Reporting Standards

Recommendations for measuring and reporting wind
information have been developed by the International Civil
Aviation Organization (ICAO).

They have been implemented by ICAO member states’ national
weather services (NWSs) and local airport weather services
(AWSs).

Average Wind and Gust

Wind direction and wind velocity are sampled every second
by wind sensors that may be distant from the runway
touchdown zone.

Data averaged over the past two-minute period provide the
automatic terminal information service (ATIS) or tower-
reported “average wind.”

The average wind is available to the controller on a display
terminal. (Some control towers, however, have instantaneous
indications of wind direction and wind velocity.)

A wind profile of data collected over the past 10-minute period
shows the maximum (peak) wind value recorded during this
period; this value is reported as the gus?.

ICAO recommends that gusts be reported if the 10-minute peak
value exceeds the two-minute average wind by 10 knots or
more.? Nevertheless, gust values lower than 10 knots often
are provided by AWSs.

Figure 1 (page 186) shows a 10-minute wind profile with:
¢ A two-minute average wind of 15 knots; and,
¢ A gust of 10 knots (i.e., a 25-knot peak wind velocity)

during the 10-minute period.

This wind condition would be shown in an aviation routine
weather report METAR) as “XXX15G25KT,” where XXX is
the wind direction, referenced to true north. ATIS and tower-
reported winds are referenced to magnetic north.

If the peak wind value is observed during the past two-minute
period, the gust becomes part of the average wind (Figure 2,
page 186).
Such a wind condition would be shown as:

o “XXX20G25KT”; or,

o “XXX20KT” (if the five-knot gust is not included).

Average-wind values and gust values displayed to a controller
are updated every minute.

FLIGHT SAFETY FOUNDATION « FLIGHT SAFETY DIGEST +« AUGUST-NOVEMBER 2000
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Wind Profile Resulting in ATC/ATIS
Report of 15-Knot Wind Velocity
And Gusts to 25 Knots
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Figure 1

Wind Profile Resulting in ATC/ATIS
Report of 20-Knot Wind Velocity
With Gusts to 25 Knots
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Figure 2

The two-minute average wind and the 10-minute peak gust
are used by ATC for:

¢ ATIS broadcasts; and,
* Wind information on ground, tower, approach and

information frequencies.

METARs include a 10-minute average-wind velocity and the
10-minute peak gust (Figure 3).

Wind Profile Resulting in METAR
Report of 15-Knot Wind Velocity
And Gusts to 23 Knots
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Figure 3

Maximum Demonstrated Crosswind

The maximum demonstrated crosswind published in the
approved airplane flight manual (AFM), aircraft operating
manual (AOM) and/or quick reference handbook (QRH) is
the maximum crosswind component that was encountered and
documented during certification flight tests or subsequent tests
by the manufacturer.

The wind value is recorded during a time period bracketing
the touchdown (typically from 100 feet above airport elevation
to when the airplane reaches taxi speed).

For some aircraft models, if a significant gust isrecorded during
this period, a demonstrated gust value also is published.

The maximum demonstrated crosswind;
¢ Isnot an operating limitation (unless otherwise stated);

* Is not necessarily the maximum aircraft crosswind
capability; and,

* Generally applies to a steady wind.

Maximum Computed Crosswind

The maximum computed crosswind reflects the design
capability of the aircraft in terms of:

* Rudder authority;
* Roll-control authority; and,
«  Wheel-cornering capability.

Crosswind Capability

Crosswind capability is affected adversely by the following
factors:

186 FLIGHT SAFETY FOUNDATION « FLIGHT SAFETY DIGEST + AUGUST-NOVEMBER 2000
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* Runway condition (e.g., contaminated by standing water,
snow, slush or ice);

¢ Systems malfunctions (e.g., rudder jam); or,

¢ Minimum equipment list (MEL)/dispatch deviation guide
(DDG) conditions (e.g., inoperative nosewheel steering).

Wind Information on Navigation Display

The wind information on the navigation display (ND) consists
of two elements (Figure 4):

¢ A wind arrow:

— The direction of the wind arrow is referenced to
magnetic north and indicates the wind direction;

— The length of the wind arrow may be fixed (velocity
information is displayed separately), or the length of the
wind arrow may be varied to indicate the wind velocity
(depending on aircraft models and standards); and,

— The wind arrow is the primary visual wind reference
during the final approach (together with the
groundspeed display); and,

¢ Digital wind information showing wind direction
(typically referenced to true north) and wind velocity:

— Digital wind information is used primarily to compare
the current wind to the predicted wind, as provided
on the computerized flight plan.

Depending on aircraft models and standards, the wind
information may be computed either by the inertial reference
system (IRS) or by the flight management system (FMS).

Lower-left Corner of Navigation Display
Shows Winds From 212 Degrees
At 20 Knots

Source: Flight Safety Foundation Approach-and-landing Accident
Reduction (ALAR) Task Force

Figure 4

Depending on the equipment, different time delays for
“smoothing” (i.e., averaging) the wind value are applied, as
discussed below.

The wind information on the ND is updated typically 10 times
per second.

IRS Wind

IRS wind is assessed geometrically using the triangle of true
airspeed (TAS), groundspeed and wind vectors.

The TAS vector and groundspeed vector are defined, in terms
of velocity and directior, as follows:

* TAS vector:
— Velocity: TAS from the air data computer (ADC); and,
— Direction: magnetic heading from the IRS; and,

* Groundspeed vector:
— Velocity: groundspeed from the IRS; and,

— Direction: magnetic track from the IRS.

The IRS wind is computed and is transmitted typically 10 times
per second to the electronic flight instrument system (EFIS)
for display on the ND.

The IRS wind display provides, for practical purposes, near-
real-time wind information.

FMS Wind

FMS wind is computed similarly to IRS wind, but FMS wind
is averaged over a 30-second period.

FMS wind is more accurate than IRS wind because distance-
measuring equipment (DME) position or global positioning
system (GPS) position, when available, are included in the
computation.

FMS wind is less accurate (i.e., delayed) under the following
conditions:

« Shifting wind;
«  Sideslip; or,
¢ Climbing or descending turn.

FMS wind cannot be considered instantaneous wind, but the
FMS wind shows:

*  More current wind information than the ATIS or tower
average wind; and,

* The wind conditions prevailing on the aircraft flight path
(aft of the aircraft).

Summary

METAR wind is a 10-minute average wind.
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ATTS wind or tower average wind is a two-minute average wind.

ATTS gust or tower gust is the wind peak value during the past
10-minute period.

The ATIS broadcast is updated only if the wind direction
changes by more than 30 degrees or if the wind velocity
changes by more than five knots over a five-minute time period.

If an instantaneous wind reading is desired and is requested
from ATC, the phraseology “instant wind” should be used in
the request. (ATC may provide instant-wind information
without request under shifting/gusting wind conditions.)

IRS wind is near-real-time wind.
FMS wind is a 30-second-average wind.

Maximum demonstrated crosswind generally applies to a
steady wind and is not a limitation (unless otherwise stated).

The most appropriate source of wind information should be
selected for the flight phase.

The following FSF ALAR Briefing Notes provide information
to supplement this discussion:

* 8.5 — Wet or Contaminated Runways; and,

¢ 87 — Crosswind Landings. 4
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The Flight Safety Foundation (FSF) Approach-and-landing Accident
Reduction (ALAR) Task Force has preduced this briefing note to
help prevent ALAs, including those involving controlled flight into
terrain. The briefing note is based on the task force’s data-driven
conclusions and recommendations, as well as data from the U.S.
Commercial Aviation Safety Team (CAST) Joint Safety Analysis
Team (JSAT) and the European Joint Aviation Authorities Safety
Strategy Initiative (JSSI).

The briefing note has been prepared primarily for operators and pilots

of turbine-powered airplanes with unde rwing-mounted engines (but

can be adapted for fuselage-mounted turbine engines, turboprop-

powered aircraft and piston-powered aircraft) and with the following:

* Glass flight deck (i.e., an electronic flight instrument system
with a primary flight display and a navigation display);

+ Integrated autopilot, flight director and autothrottle systems;

Notice

Copyright © 2000 Flight Safety Foundation
Suite 300, 601 Madison Street, Alexandria, VA 22314 US
Telephone +1 (703) 739-6700, Fax: +1 (703) 739-6708
www.flightsafety.org

In the interest of aviation safety, this publication may be reproduced, in whole or in part, in all media, but may not be offered for sale or used commercially
without the express written permission of Flight Safety Foundation’s director of publications. All uses must credit Flight Safety Foundation

+ Flight management system;

+ Automatic ground spoilers;

+ Autobrakes;

* Thrust reversers;

+ Manufacturers’/operators’ standard operating procedures; and,
¢ Two-person flight crew.

This briefing note is one of 34 briefing notes that comprise a
fundamental part of the FSF ALAR Too! Kit, which includes a variety

of other safety products that have been developed to help prevent
ALAs.

This information is not intended to supersede operators’ or
manufacturers’ policies, practices or requirements, and is not
intended to supersede government regulations.
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M4+ ™ A33-16: ICAO Global Aviation Safety Plan (GASP)

Reaffirming that the primary objective of the Organization continues to be to improve

the safety of international civil aviation worldwide;

Recognizing that the worldwide rate for fatal accidents in air transport operations has

been stagnant at a low level for a number of years;

Noting that the expected increase in the volume of international civil aviation will result

in an increasing number of aircraft accidents unless the accident rate is reduced;

Realizing that the public's perception of aviation safety is largely based on the number of

aircraft accidents rather than the accident rate;

Recognizing that improvements in the accident rate will require new approaches, in
particular pro active and risk analysis based approaches, on the part of all participants in

the aviation industry, including ICAO, States, aircraft manufacturers and operators;

Recognizing that the human element in the aviation system is of paramount importance

to accident prevention initiatives and aviation safety; and

Noting with concern that controlled flight into terrain (CFIT) and approach and landing

type accidents remain as significant accidents in airline operations;
The Assembly:

1. Stresses the need for a reduction in the number and rate of fatal accidents in air
transport operations;

2. Urges Contracting States to adopt the GASP objectives to reduce aircraft accidents
and to reduce the worldwide accident rate;

3. Urges Contracting States to apply the political will to take the remedial action

identified by USOAP audits, to correct the deficiencies identified in the regional
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planning process and related activities, and to promulgate the necessary regulations
to implement the safety systems developed under the GASP umbrella;

4. Reiterates the need for implementation of the ICAO prevention of controlled flight
into terrain (CFIT) and approach and landing accident reduction (ALAR)
programmes;

5. Urges all Contracting States to provide the needed support for the various elements of
the ICAO Global Aviation Safety Plan;

6. Endorses the concept of concentrating the safety- related activities of ICAO on those
safety initiatives, planned or currently under way, that offer the best safety dividend
in terms of reducing the accident rate;

7. Requests the Council and Secretary General to ensure that all safety-related items that
fall under the GASP umbrella are fully funded in the ICAO budget, including
safety-related tasks performed by the Regional Offices;

8. Instructs the Council and Secretary General to participate in efforts by States to
improve existing safety database systems and the exchange of safety-related
information, and to participate in activities aimed at the development of a
comprehensive data analysis and information dissemination network, taking into
account the need to adequately protect privileged information and its sources;

9. Encourages the free communication of safety- related information amongst users of
the aviation system, including the reporting of accident and incident data by States to
the ICAO Accident/Incident Data Reporting (ADREP) system;

10. Urges all Contracting States to examine and, if necessary, adjust their laws,
regulations, and policies to achieve the proper balance among the various elements
of accident prevention efforts (e.g. regulation, enforcement, training, and incentives
to encourage voluntary reporting) and to encourage increased voluntary reporting of

events that could affect aviation safety, and instructs ICAO to develop appropriate
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policies and guidance in this respect;

11. Urges all Contracting States to ensure that their aircraft operators, providers of air
navigation services and equipment, and maintenance organizations have the
necessary procedures and policies for voluntary reporting of events that could affect
aviation safety;

12. Requests the Council to develop a programme to encourage States to implement
approach procedures with vertical guidance (APV) utilizing such inputs as GNSS or
DME/DME, in accordance with ICAO provisions;

13. Encourages States to foster regional safety groups;

14. Encourages States to foster the creation of international advisory groups of experts,
or other initiatives where appropriate, on aviation safety and assistance to:

a. bring together the efforts, experience and the resources of interested countries,
international and regional organizations, aviation manufacturers and operators,
financial and other funding institutions and of ICAO;

b. study the aviation safety issues of a subgroup of member States; and

c. develop a civil aviation safety management frame-work and recommendations for
improving safety and providing assistance;

15. Instructs the Secretary General to distribute the GASP document on a regular basis
through a State letter and on the ICAO public Web site; and

16. Instructs the Council to provide a progress report on the ICAO Global Aviation

Safety Plan to future sessions of the Assembly.



AEC — nn=wmsns

\
2

K




fugk+3H BR806 FERREESHCikEsTIME

Mék+ 2 BR806 EAZF LI

RDO  :Radio transmission from occurrence aircraft
CAM  : Cockpit area microphone voice or sound source
-1 : Voice identified as captain
-2 : Voice identified as first officer
APP : Taipei approach
TWR  : Taipei tower
GND  : Taipei ground
OTH  : Radio transmission from other aircraft
: Unintelligible words
() : Remarks or translation
* : Communication not related to operation
hh** | mm ss Source Context
12 | 30 | 283 (CVR 38k B)
2 | 30 1321 | cama /7\?\1'5’75‘75‘ ol 4o R 69 FAT 6936 KA 3K 2] jammy &
holding
12 | 30 | 43.1 | CAM-1 |7 R
12 | 30 | 454 | CAM-1 [#F KA approach check iR A #E
12 | 30 | 482 | CAM-2 |ZXit# (63E)
12 30 | 48.8 | CAM-1 |one zero zero niner Y&
12 | 30 | 504 | CAM-2 [sEf&f= #% %14 passing six thousand ...
12 30 | 53.1 APP  |eva eight zero six confirm ready for approach
12 30 | 55.8 | RDO-1 |affirm eva eight zero six
eva eight zero six turn right heading zero two zero maintain
12 30 | 57.3 APP  |tree thousands until establish clear i-l-s runway zero six
approach
12 | 31 | 025 | CAM-1 |[#E#E
12 | 31 | 040 | CAM-1 Pk k%
12 31 06.2 | RDO-1 |right heading zero two zero three thousands until establish

Oppyi )l FDR S 46PER it s HA%E > & * UTCRER -
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hh* | mm Ss Source Context
clear i-1-s runway zero six approach eva eight zero six
12 | 31 | 12.1 | CAM-1 B 2—%2—% fRAMHEINREOE
12 | 31 | 126 | CAM | (TA%%)
12 | 31 | 146 | CAM | (TA#%E)
12 31 15.1 | CAM-1 |XE &4
12 | 31 | 21.8 | CAM-1 |2 % (&%) frequency ¥ —T
12 31 | 27.2 | CAM-1 |identify 72
12 31 324 | CAM-1 |#LI A2 gear R P AR
12 31 | 46.6 | CAM-1 |&4 armi-l-s "€
12 | 31 | 48.1 | CAM-2 %5 4T UG
12 31 50.9 | CAM-1 |T¥A clear for approach
12 31 59.7 | CAM-1 |*
12 | 32 | 08.5 | CAM-1 B TATFH—% &7 glide slope — dot 7
12 32 16.8 | CAM-2 |down draft
12 | 32 | 17.7 | CAM-1 |tulip AT &
12 | 32 | 204 | CAM-1 |F#HA2 AR
12 32 | 22.6 | CAM-2 |gear down *F 7 4F
12 32 | 23.6 | CAM-1 |¥#F
12 32 | 23.9 | CAM-2 |(flap fifteen
12 | 32 | 254 | CAM | (RERATHE)
12 | 32 | 265 | CAM | (TA&%)
12 32 31.9 | CAM-2 |continue
12 32 | 33.1 | CAM-1 |check
12 32 | 340 | CAM-1 |alive
12 32 | 348 APP |eva eight zero six contact tower one eighteen seven good day
12 32 | 37.2 | RDO-1 |one eighteen seven eva eight zero six good day
12 32 | 39.6 | CAM-1 |...
12 32 | 41.0 | CAM-2 |check
12 | 32 | 42.8 | CAM-1 |bothcap * T~&EiZHF
12 | 32 | 465 | CAM-1 |FH#RT
12 32 | 48.9 | CAM-2 |(flaps twenty eight
12 32 | 52.0 | CAM-1 |ok twenty eight
12 32 | 53.4 | CAM-1 |speed check
12 | 32 | 554 | CAM | (ReA%%)
12 32 | 574 | RDO-1 |taipei tower good evening eva eight zero six runway zero six
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hh* | mm SS Source Context

nine miles final

12 | 33 | 000 | CAM | (ReA#%)

12 | 33 | 026 | CAM | (F9A%%)
eva eight zero six taipei tower runway zero six wind zero tree

12 33 03.8 TWR |zero deg one zero knots g-n-h one zero one zero visibility tree
thousand five hundred meters clear to land

12 | 33 | 104 | CAM | (autopilot trim)

12 1 137 | RpO.p [roger zero six g-n-h one zero one zero clear to land eva eight
ZEr0 SiX

12 33 14.2 CAM |twenty five hundreds

12 33 16.7 | CAM-2 |#F flaps forty

12 | 33 | 182 | CAM | (FeA#%)

12 | 33 | 197 | CAM | (FA%%)

12 33 | 204 | CAM-2 |medium

12 | 33 | 206 | CAM | (autopilot trim)

12 33 | 21.2 | CAM-1 |medium "2 %F

12 33 | 23.6 | CAM-1 |*

12 33 24.6 | CAM-2 [landing check

12 33 25.7 | CAM-1 [landing check

12 33 | 27.2 | CAM-1 [|uh cabin alert landing gear

12 33 | 29.2 | CAM-2 |down three green

12 33 29.7 | CAM-1 |spoiler brake armed uh medium flaps slat

12 | 33 | 33.6 | CAM-2 |uh forty land #&KILJE o B2 R

12 33 | 36.2 | CAM-1 |#F

12 | 33 | 36.8 | CAM-2 ({5 € 3| final #90& —TREMAERTHR TR

12 | 33 | 394 | CAM-1 [fRE—H B *

12 | 33 | 40.6 | CAM-2 |F&ik K F1F KIKE

12 33 | 435 | CAM-1 |=

12 | 33 | 452 | CAM-1 |#F% #AEFHN

12 | 33 | 46.5 | CAM-2 |[landing check &% com T "4

12 33 | 47.5 | CAM-1 |#F

12 33 | 48.3 | CAM-2 | double check =-T miss approach flaps fifteen —@ =

12 | 33 | 50.1 | CAM-1 |45 4F (53%)

12 | 33 | 51.5 | CAM-1 |# goaround &4 F47%L go around &

1 33 | 518 | cam2 k1% 2 go around flaps fifteen positive climb gear up A 1%

go around £ A8 18 sedum hold ¥ =F7L ok 59 7
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hh* | mm SS Source Context
12 33 59.6 | CAM-1 |check
12 | 34 | 021 | CAM | (autopilot trim)
12 | 34 | 024 | CAM-2 |% & E&—T check & X%
12 34 | 04.1 | CAM-1 [#F& F] 4
12 | 34 | 057 | CAM-2 |&A
12 | 34 | 07.2 | CAM-1 [ E#BHK S —TF
12 | 34 | 084 | CAM-=2 [# HpHE
12 | 34 | 093 | CAM-1 |2EEFEE KEHKA—-T HERAE
12 | 34 | 11.6 | CAM=2 B AA—=Zw —=Hh HRABK—BRBEABTHELR
12 34 169 | CAM-1 |¥F
12 | 34 | 174 | CAM-2 |# 9 final R A CHER
12 34 18.7 | CAM-1 |& F#8
12 | 34 | 201 | CAM-2 |RHEF
12 | 34 | 202 | CAM-1 [T+ ALK ok %
12 | 34 | 245 | CAM-=2 |@A# & & F 2 RARERFHTF T4
12 | 34 | 263 | CAM-1 [5£ 2 slow #5E very fast *
12 34 | 29.8 | CAM-2 |* TTAA % T %
12 | 34 | 30.0 | CAM-1 |TwA" “Tuk FFR B
12 | 34 | 37.6 | CAM-2 |* #J# light rain 1% % heavy rain 4F 7 4F
12 34 | 39.8 | CAM-1 |*
12 34 | 414 TWR [taipei tower broadcasts thunderstorm alert in progress
12 | 34 | 463 | CAM-2 |48 MEZE—T%E
12 34 | 47.1 | CAM-1 |& 4F
12 34 | 52.1 | CAM-1 [final fix @ T —TF+t%
12 34 | 54.1 | CAM-2 |check
12 35 00.0 OTH |[tower eva seven six five
12 35 | 02.8 TWR |go ahead
12 | 35 | 03.1 | CAM-1 [fRA&B—TF Al
12 15 | 038 OTH uh yes what’s direction the thunderstorm in related to the
airport
12 | 35 | 044 | CAM | (WkIAEE)
12 35 07.9 CAM |one thousand
roger standby I will check for you for information we have
12 35 | 09.2 TWR |proceeding landing traffic due to bad weather so you might
want you may you may need to be waiting for couple of]
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hh* | mm SS Source Context
landings due to the separation is pretty close
12 35 09.5 | CAM-1 |[d-a tree tree tree
12 35 10.7 | CAM-2 |check
12 | 35 | 181 | CAM | (RReA#%E)
12 35 | 279 TWR  |uh roger that I will check the weather for you
12 | 35 | 29.8 | OTH [H##E
12 | 35 | 32.1 | CAM-1 |B R &% BHBRKH
12 35 | 34.1 | CAM-2 ¥F
12 | 35 | 344 | CAM-1 |* HEARR AR *
12 35 37.0 | CAM-2 |*
12 | 35 | 40.1 | CAM-1 |i&i§ TRILE
12 35 | 42.1 | CAM-2 |#79
12 | 35 | 50.3 | CAM-1 |7Tvk A%
12 35 52.0 CAM [five hundred
12 35 53.4 | CAM-2 |stable
12 35 53.5 | CAM-1 |stable
12 35 | 58.2 | CAM-1 [|#F approach light in sight T ¥
12 36 | 00.1 | CAM-2 |¥F
12 | 36 | 00.5 | CAM-1 [A#&Z%|%2 approach minimum
12 36 | 02.8 | CAM-2 [check
12 | 36 | 042 | CAM | (autopilot trim % %)
12 36 | 05.1 | CAM-2 |@A]
12 36 | 05.9 | CAM-1 |¥F
12 | 36 | 093 | CAM-1 &%
12 36 | 099 | CAM-2 [#4F F2 T%E
12 | 36 | 122 | CAM-1 |Z @AM %%E
12 | 36 | 17.0 | CAM-1 |FAT89seh &R KRiZEAH R
12 36 | 20.0 | CAM-2 |autopilot disconnect
12 | 36 | 20.5 | CAM | (autopilot A#F% 5 4)
12 36 | 21.3 | CAM-1 [check
12 36 | 282 | CAM-2 |% % check centerline
12 36 29.0 CAM |one hundred
12 36 | 299 | CAM-1 |ok%r =T ¥A#
12 36 | 32.7 CAM (fifty
12 36 | 33.5 CAM (forty
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hh* | mm Ss Source Context

12 | 36 | 345 | CAM | (FHA#%)

12 36 | 349 CAM  [thirty

12 36 | 36.0 CAM |twenty

12 36 | 369 CAM (ten

12 | 36 | 37.8 | CAM | (TA#%)

12 36 | 43.1 | CAM-2 |"R% & /& — T rudder rudder rudder

12 36 | 445 | CAM-1 |rudder rudder rudder rudder

12 | 36 | 46.5 | CAM-1 |reverse StHl 4%

12 36 | 46.7 TWR taipei tower broadcasts visibility eight hundred meters eight
hundred meters

12 | 36 | 493 | CAM | (EAEHRITZIAR)

12 36 | 50.5 | CAM-2 |*&

12 36 | 53.6 | CAM-1 |*

12 36 | 544 | CAM-2 |*

12 | 36 | 558 | CAM-1 |#BR&
cathay four zero two visibility eight hundred meters r-v-r

12 36 | 56.3 TWR |runway zero six more than two thousand meters continue
approach

12 36 | 59.5 | CAM-1 |i have control

12 37 | 00.3 | CAM-2 |you have control

12 | 37 | 013 | CAM-1 |E#BRA

12 | 37 | 02.5 | CAM-2 |2 £ FATES

12 37 | 03.1 OTH |continue cathay four zero two

12 | 37 | 07.8 | CAM-2 |[&BRlEE

12 | 37 | 09.6 | CAM-1 |A—THAZAAEERE HALRFL FAHEE R skid

12 37 13.8 TWR |€V2 eight zero SiX contgct grour}d one two one decimal seven
turn left high speed taxiway at sierra six good day

12 37 | 19.0 | RDO-2 |ground at sierra six eva eight zero five

12 | 37 | 22.8 | CAM-1 |&ZAFEFZE skid

12 37 | 23.9 | CAM-2 [skid &

12 | 37 | 303 | CAM-1 [*7 @424 FA L% flaps fifteen

12 | 37 | 361 | CAM | (FReA#%)

12 37 | 41.7 | RDO-2 |[taipei ground eva eight zero six sierra six

12 37 | 453 GND V@ eight zero six taipei ground taxi via sierra six sierra sierra
to bay charlie one zero

12 37 | 50.9 | RDO-2 |uh sierra five charlie one zero eva eight sierra six
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hh*® | mm sS Source Context

12 37 | 57.1 | CAM-1 |[sierra sierra charlie one zero

12 37 | 589 GND  |roger sierra‘ six and sierra sierra to charlie one zero for eva
eight zero six

12 38 | 04.7 | RDO-2 |[sierra six

12 38 | 06.2 | CAM-1 |[sierra sierra charlie one zero

12 38 | 07.1 | RDO-2 |[sierra sierra charlie one zero eva eight zero six

12 38 10.2 | CAM-1 |sierra six sierra sierra one zero

12 | 38 | 11.5 | CAM-2 #R&EFREF

12 38 | 11.7 | CAM-1 [flaps

12 38 | 132 | CAM-1 |

12 | 38 | 141 | CAM | (AAIE%)

12 | 38 | 15.0 | CAM-1 |&TAA 2 A M4

12 | 38 | 17.7 | CAM-2 |&F14% & check — T AME

12 | 38 | 193 | CAM-1 |A gear b4 A A A MAAT

12 38 | 20.8 | CAM-2 |#F4F4F

12 | 38 | 22.6 | CAM-1 |EMld45 T HMAKEEAFE

12 | 38 | 27.0 | CAM-1 |&BAFRIIEZEA BN i08

12 38 | 29.5 | CAM-2 |

12 | 38 | 30.1 | CAM-1 |+ A B ikt RAL¥%

12 38 | 42.4 | CAM-1 |34 report braking action

12 38 | 448 | CAM-2 |"&

12 38 | 455 | CAM-1 [|poor

12 38 | 50.0 | RDO-2 [taipei ground eva eight zero five report braking action is poor

12 38 | 549 | CAM-1 [eight zero six

12 39 | 01.2 GND |confirm eva eight zero five calling

12 39 | 03.0 | RDO-2 |affirm eight zero six braking action poor

12 39 | 07.0 GND  [roger thank you very much

13 | 00 | 396 | | (CVR dedk#t)
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APP1/ APP2 : & 3bifidg

LC : HhlE B R &

GC1/ GC2 : #;E[%_IIFM%

SC : bR B %% E
BR806 : & % BR806 z)ﬁz& ® 5 B

fuik+€ HEIREBARS T

AR F

B 2Bl R R A

AT
32 ’P 1 i}(f«j@@%ﬂ%ﬂ}%%%ﬂ ;é\

Mﬂ* }

(é\/£% Jg /\
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UTC COM. CONTENTS

taipei approach good evening eva eight zero six we are descending

1221:02 BR806 |approaching flight level one seven zero one zero mile right deviation
for weather

1221:12 APPl  |€V@ eight zero six taipei approach squawk ident descend and maintain
one one thousand say heading now

1221:18 BRS06 descqnt one one thousand now we maintain heading zero five five
eva eight zero six

122123 Appl |€V2 eight zero six heading zero five five approved report clear of]
weather

1221:27 BR806 [report clear of weather eva eight zero six
eva eight zero six descend and maintain one one thousand correction

1222:29 APP2 . . L
descend and maintain seven correction maintain one one thousand

1222:35 BR806 |descend and maintain one one thousand eva eight zero six

1223:06 APPy  |€V@ ~elght Zero Ssix fgr your information airbus thrqe twenty just
landing runway zero six report thunderstorm around tulip

1223:16 BR806 |copy that thank you

1225:39 BR806 |eva eight zero six request direct hukou

1225:52 APP2  |eva eight zero six unable direct due to traffic

1225:56 BR806 [roger maintain request heading zero four zero

122559 ApPy €V elght zero six heading zero four zero approved descend and
maintain one zero thousand

1226:03 BR806 |heading zero four zero descend one zero thousand eva eight zero six

1227:17 APP2  |eva eight zero six descend and maintain five thousand

1227:19 BRS06 descend and maintain five thousand eva eight zero six we are ready
for approach

1227:23 APP2  [roger

1227:54 APP2 |eva eight zero six turn left heading two seven zero

1227:56 BR806 |turn left heading two seven zero eva eight zero six

1228:39 APPy  [€V@ eight zero six stop heading three one zero descend and maintain

three thousand
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1228:43 BR806 |heading three one zero descend three thousand eva eight zero six

1229:23 APP2  |eva eight zero six confirm ready for approach

1229:26 BR806 |affirm eva eight zero six

1229:27 APPY €Y@ eight zero six tgm right hea(.hng zero two zero maintain three
thousand until established cleared i 1 s runway zero six approach

1229:36 BRS06 right heading zero two zero three ‘Fhousand qntll established cleared i
| s runway zero six approach eva eight zero six

1231:04 APP2  |eva eight zero six contact tower one eighteen seven good day

1231:07 BR806 |one eighteen seven eva eight zero six good day

123127 BRS06 tal‘pel tower good evening eva eight zero six runway zero six nine
miles final
eva eight zero six taipei tower runway zero six wind zero tree zero

1231:33 LC degrees one zero knots q n h one zero one zero visibility tree tousand
five hundred meters cleared to land

1231:43 BRS06 Is'lil)l;lway zero six q n h one zero one zero cleared to land eva eight zero

1233:12 LC taipei tower broadcasting thunder storm alert in progress

1235:17 LC taipei tower broadcasting visibility eight hundred meters eight
hundred meters
cathay four zero two visibility eight hundred meters r v r runway zero

1235:27 LC . .
six more than two thousand meters continue approach
eva eight zero six contact ground one two one decimal seven turn left

1235:44 LC . ) ) .
high speed taxiway sierra six good day

1235:50 BR806 |via sierra six eva eight zero five

1236:12 BR806 |[taipei ground eva eight zero six sierra six

1236:16 GC1 eva e}ght zero six taipei ground taxi via sierra six sierra sierra to bay
charlie one zero

1236:23 BR806 |ah sierra five charlie one zero eva...sierra six...

1236:30 GC1 via sierra six sierra sierra to charlie one zero for eva eight zero six

1236:36 BR806 [sierra six sierra sierra to charlie one zero eva eight zero six

1237-14 GC1 taipei ground broadcasting q n h now one zero one two q n h one zero
one two

1237:20 BR806 |taipei ground eva eight zero five report the braking action... is poor

1237:32 GC1 confirm eva eight zero five calling

1237:35 BR806 |affirm eight zero six braking action poor

1237:38 GC1 roger thank you very much

1242:41 GCl taipei ground broadcasting q n h now one zero one one q n h one zero
one one

1257:21 GC1 taipei ground broadcasting q n h now one zero one two q n h one zero
one two

1258:55 BR806 |ground eva eight zero six
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1258:58 GC2 eva eight zero six go ahead

B RAA A % Mo B AR LR AA v ARBAR B er 3 AR R
1258:59 BR806 | se i ap b —
1259:09 GC2 |&R%E /R roger
1305:44 GC2 eva eight zero six taipei ground
1310:22 BR806 |ground eva eight zero six
1310:24 GC2 | RZBNRASNHEF
1310:26 BR806 |JAF I — THRMBARERAALE K

B &AM B A ARME S R AR B A A 469 AR B s R34 AR AR
1310:30 GC2 |& AR AR AN B AT 7 B R ER 5 6912 8 KR

TR
1310:43 BR806 |£&MmA & % A H X MieE—T
1310:46 GC2  [ZXBARE VA BA A A AR PP % & A PRE IR AT 18 3T
131051 | Breos |EAAAARMAERLERERLEERRHBETH — Bl

AN BV A A AMB LB ERAVBAE R — T
1311:04 GC2 |RE/NRN roger
1311:06 BR806 |t
1311:25 BR806 |[¥#& kE/NFRN
1311:26 GC2 |
1311:30 GC2 | RZENASNFRBLLZARZB NS
1311:50 BR806 |%& &3t kE/NFEN

SC EZ2 NGRS 2iE:
BR806 |%&E A ARAAMEETAFATA X RARMFAEA—T
SC &6 3983023
BR806 3983023 ##Ht

SC

EE
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g{ #% R 7%)_\1; % *z /,—‘i _z % :‘I% OPERATIONS SPECIFICATIONS

Fe¥ MEBHRAECRE

poe " ’7,0 A PARTG AIRCRAFT LEASING OPERATIONS (WET LEASE)
’
%ﬁ,—?& ﬁib - ua .\‘$H-4/F ? LARAMEERFHTESHALBERE  AREFMERLRREAALE
, RZABHRKBATEAEE AR EEASPERARAREARSAEE S
1 AR RAMEER L RMEZ S EREE ZPOAMEMR2FEERRARX
1y HARH (Opel‘ ating A A 2 M A 5 £ 270 R R BRI IERE] - A0
FRMD-90 M & A E AN X ReAusa RAATL b3 BAELE A KHA
2 RAAeEEH -
Carrler) F é }\z E\ 1. The holder of these AOC’s operations specifications shall conduct all operations

authorized under the terms of the lease agreement between the EVA Airways

Corporation and the UNI Airways Corporation in accordance with the provisions of
/f{ o the CAA of R.O.C. operating regulations and rules and these operations specifications.

Such operations are authorized over the routes and areas specified in Part B of these

UNI Airways’s operations specifications and to and from the pertinent aerodromes
listed in the paragraph | (A) of this part, in accordance with the aerodrome operating
minima specified in these operations specifications. Such operations shall be
conducted with MD-90 type aircraft and UNI Airways Corporation flight crews. The
UNI Airways Corporation shall be responsible for the operational control of such
flights.
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B/ERE | AERLEEERZE #HBSEE 1 &
¥
% 89 H %2010 £ 7 A ICAO sa# oy | ERIL o . R4 2010 £
= Annex 6 Part | JuR % — & 7 B ICAO 5
A EH 4B 12226 A 4 Annex
Type IA FDR. This FDR 6 Part| Jukr
shall be capable of % 6.3 # A
recording as appropriate to AR R
the aeroplane, at least the r6.3.1.2.11
78 parameters in Table All
A8-1., » pL 78 r8 & fedk aeroplanes
%3+ 34. Brakes ofa
( left and right brake maximum
pressure, left and right certificated
brake pedal position) | - take-off
T apigi g | 2HE mass of over
EAE XS & 5 700 kg for
which the
%907 RMEMIHITE RS | BEME - individual
EE A% (SMS) 28 iy certificate of
— 35 AR airworthines
MAMLFHEN T REN s is first
BOEEEY - B RALE B issued after
sk BEmAR S 1 January
BEwmteyEggrk - FU 2005 shall
M FDR feshz TH #p be equipped
BAE, - THER with a Type
A AT m RS E IA FDR. |
Z23%0 B RBRITE . B17917 %
e Rtk B
N2 ALBLE o HE 9 1988/1/25 #
REBEIERALEE S 6 3% iz i Ak
Pt 4 2 AR R RO fesb & B
WA Rz 78 1A 75,000 - Fr
LEEBTMALL & ML A R
EEmaE, 0 THE = FDR %

Type 1> #R
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TH#
WERH A
2010/10/14 ,
ot
SLEF -
2. B-17917 RH
Brake
Pressure
Transducer
PN:
IBA103G93
i
2011/5/115
EE: X
3. xZFTH
2011/5/113
mELTH
1 Brake
Pressure
FDR ##%
#, mEE
U
%103 A|REBEME & T H 0 |KEREHTHH 122191 R E T R
2101 5| 122719 bk w Bl SR O B UG ERGRES | TRERE &
weagu|E ok F & # A |B descendand maintain five | &+ 4 #
s ¥/ 4 2| ldescend and maintain |thousand eva eight zero six | 1227:19 EES
b2y five thousand eva eight |we are ready forapproach ; - | BR806 © & if
zero six we are ready for |% 8k A& 10,000 R 35 | 35 & b F &
approach | » 533 |06 shidsg 17.6 ¥ - 1229:27 | 48 "descend
JE# 10,000 R - 35 06 3 |85 4% %] B =+ Tevaeightzero | and maintain
838 17.6 72 - 1229:27 8% [six turn right heading zero two | five thousand
# % A+ "eva eight [zero maintain three thousand | eva eight zero
zero six turn  right |until established cleared i | s | six we are
heading zero two zero |runway zero six approach ; - | ready for
maintain three thousand |% &% & & 5,886 R » 32 06 | approach ; -
until established cleared | :EEH H4IESE 14952 F0 | ¥ BRI E

3
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