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AT 1AL, HAIEEPIZ 2B, MC AR CZEEHRL E i 128 (E
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2 TRED 1 ORE3 8432 5T A KKBIGIZHIZE LIHAMEEA BRI LT,
Ptl, (DIZFER L7 NEIZ BIRHEEE O VH B i 28 B IC RIS L, HAMEEE
Btk L7z, ZEHETEBE N EKIER 2 BRGG L7k T, KT RN A
T OB IR TR I DARIRZ IS E THERE L. ROVARZ B BN &
B EnosTziRiEIzh -7,

BERGEE ALDPENITES T D EOEREZT, IRBIHEE 1 1K

035 2 9T/ T T 3EENERZIT o723, 1 1RF3 34T A, H
TR BT, RERERBVHAEHGINIOREAE T LW 2 &%
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113 72 A, KEIF#EK LT,

(ffK 2., 1 12MH8)
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THK I ONBIBEIZ (R S BLGEIEENFIIT, P FE 2 1 Ik BE D ok 72
RIEIZB 0 THEIBEBEDORIGE TERAIE L T2 5L E L, 0
DIRBBGE D 3 & 2= EFAEE TS,

F4 BT RE I
I TRITHHEHRFEH
(VIL)  #R X 15 7 i i s D R N J ONE )
B Hy o

GBI DEITE IS BFNDH SBEIE, —HZEIF L T
Ba B HIC S L
i HREE

HIRIXIEPY (G EE <o) 1ZF17 5 B DR AE T,
KDELEVEL, CHEBTT S L, 2L, BEHEmERT
GOEPLER |, GZHREE & 2 TETT S &0l 277
TRVVEATIE O Tl ZDRYD TRbo,

a) 3 Okm

(W)

q WZEREETTIX DT

WIZEFERETTIX I~ DIEN T, T T E P K 13T TE3 51 55 )
JFDFFA[ &1 TITV, A XY Tl 25 & il /7 L
FDIERNICUE D = &,

(2) ZEHEBEITINEDT [IRFZS USRS R EB BT BIVE B2
K1 2 (2) B OB ERE~DOEANCHONTKDEBYHESNT
W5,

MHENZER L, TEEREK OFFEREFENDEEAIZ O T, HAEE R E OFF A
FEs DL 93,

2.14.4 JHPOEENCRET 2 EEBUE
(1) [EBRERMAESAE 1 1A REFICERICK T 5 AR OHEmOERHEW (3. 8)
MTROEBVBESN TN D,
Annex 11. AIR TRAFFIC SERVICE/3. 8 Control of persons and vehicles at
aerodrome/
3. 8. 1 The movement of persons or vehicles including towed aircraft

on the manoeuvring area of an aerodrome shall be controlled by the
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(2)

aerodrome control tower as necessary to avoid hazard to them or to
aircraft landing, taxiing or taking off.

3. 8 3 Emergency vehicle proceeding to the assistance of an aircraft
in distress shall be afforded priority over all other surface
movement traffic.

1 AMBECIHAARENSE) (9. 2), =7 m U EH (9.5), Z9HICE
FHEMOEN (9.7) BFRROEBYVHRESH TS,

Annex14/ Aerodromes/Chapter 9. AERODROME OPERATIONAL SERVICES,
EQUIPMENT AND INSTALLATIONS/

9.2 Rescue and fire fighting

Response time

9.2.21 The operational objective of the rescue and fire fighting
service shall be to achieve a response time not exceeding three
minutes to any point of each operational runway, in optimum visibility
and surface conditions.

9. 2. 22 KRecommendation. — The operational objective of the rescue
and fire fighting service should be to achieve a response time not
exceeding two minutes to any point of each operational runway, In
optimum visibility and surface conditions.

9.2.23 Recommendation. — The operational objective of the rescue and
fire fighting service should be to achieve a response time not
exceeding three minutes to any other part of the movement area In
optimum visibility and surface conditions.

Note 1. — Response time i1s considered to be the time between the
Initial call to the rescue and fire fighting service, and the time
when the first responding vehicle(s) is(are) in position to apply
foam at a rate of at least 50 per cent of the discharge rate specified
in table 9. 2.

Communication and alerting systems

9. 2. 31 KRecommendation — A discrete communication system should be
provided [inking a fire station with the control tower, any other
fire station on the aerodrome and the rescue and fire fighting
vehicles.

9. 2. 32 Recommendation — An alerting system for rescue and fire

fighting personnel, capable of being operated from that station,
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should be provided at a fire station, any other fire station on the
areodrome and the aerodrome control tower.

9.5 Apron management service

9. 5.5 An emergency vehicle responding to an emergency shall be given
priority over all other surface movement traffic.

9. 7 Aerodrome vehicle operations

9. 7.1 A vehicle shall be operated:

a) on a manoeuvring area only as authorized by the areodrome control
tower; and

b) on an apron only as authorized by the appropriate designated
authority.

9. 7.2 The driver of a vehicle on the movement area shall comply with
all mandatory Iinstructions conveyed by markings and signs unless
otherwise authorized by:

a) the aerodrome control tower when on the manoeuvring area, or

b) the appropriate designated authority when on the apron.

2.14.5  ZEYETHB LW oD &1 TR H]
KRFEEH D%, 2EHHEE 23 FE R L 72 BEEEZE S JAuE, VP HE D & 35 5 KRk
41FARy hET (FEHE1, 86 0m) FTOETHERHITN 2 ThoT,
T, YHRKE, FEKARES Okn/h T, ZOMOXETIE3 0~5 0kn/h
DEBEOETEEZBE L TREALZE A, ETHEEMIZ25 8B TH-o 72,
(X 2 Z18)

2.15 ANOAT, BRCXITAGIZERO & 55 Ko, B IR 215 %R
2.15.1 AP ORE

2. 1. HZRER L7200 C V RFEE, 2. 1. 210 L2 HERE R OV R H5 5 0 R Y
IZRE~DT 7 — MERIZZIUEHIEKR DO LB Th o7z,

BERIX. 1 OWF3 3470 SRITEAHMIBIE D A 2 —R 2l U TREFEE%
WS NI, EMENSESRFOBMZGR LI-ERIZ, 3 344 2BICKERE
BT TAttention! Crew On Station!| EBEHFETHLHZ DT TV X% L,
Z#D1% [Crew. . uh. . prepare for evacuation] &BAMHMERKOT 7 A% L1,

FEREEIL, BRFEOT T U ATHY KT ORI CHE L, HIEEEREE
@ [Cabin Crew All Doors in Flight| ®fF/R T K7 E®— FEE Z{TWIEFELHE O
R Y
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FRIL, BEIEPMEIL LoD 2SO R & £f - TH Y DY 2 150 T,
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ZLTILOBHATA ROLDOMHN3 6450 6 BIAKT Lz, T DOH%EIFERE
+-. MENREEAEROERNSHEL 36452 0B ZAEBOMHMNET L,

L OB BEFE B O REIIH2IREI D O TEHME I TR S 723,
REZREELS 7 < BB TN, BHA T A4 ROt BT oL, o017
vz, B OB E S —EIThn=2, BEEAIT., FHERY —IFre L,
[EINARE L — 2 F L B L ~EEE L 7=,

WEEESE DN L TNl d |, BERBE 640 95 4 4 OFTEN —RFRYIZHER T
T, BT X DN R M T,

R MICEE L2 R, R OB YERFIE T~ 1 0FRF3 3455 206 25
2 8%, kKFEAE1OMH3I 2553 ITANL3H2 THTH-T,

B DRI ER D AT A R4 5 TR OBEHEERTH 7=, IEFRED 4 4 FF
DR ERH TERE DN BRIV OT 5 Z ENRTETHER SN o7,

ENIKE L — I TV ELDBIRE LI ET AMBIC L 2R T4 REORA
B AEIIR D L0 TH D, B RUINTZES TORM AR EZ AP E T vk
L7z,

i HH 1R 1L 3R 3L | #Efit= | RBH | A
N 31 30 46 30 2 26 | 165
TR OFEEBIIRANH%, EERY —I T 7 74 (O LEBEAA),

EWNY —IF 28 84 (W24 KRUVDREE AL ZEL, ) 51 6 54N
— R L. T OBENRY — X LA~ OREEEE 13N A TEERR X — 2 LB )
L7,

(B¥s 6 )

2.15.2 FEHMWLH O FIH
(1)  [RAftoMizEsEM R E (Aircraft Operation Manual) (ZIX FRED &Y
EHLNTND,
CHECKLIST CARDS
EVACUATION
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*
S

Parking Brake « « « ¢ ¢ ¢ « o o SET /
Speedbrake <+ ¢ ¢ ¢ o o o o o e DOWN DETENT 1
Flap Lever =« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o« 40 2
"ATTENTION CREW ON STATION” « + ANNOUNCE 1
ATC + o o o o o o o o o o o » INFORM 2
Ground Crew + =+ * « « ¢ ¢ « ¢ = INFORM 1
Press. Mode Selector =+ + + <+ -« MAN 2
Outflow Valve Sw =+ * ¢ « « « OPEN 2
Start Levers =« « + « ¢ ¢ ¢ - ¢ CUTOFF 1

Engine Fire Warning Sws « <« + <« OVERRIDE,

PULL & ROTATE 1
APU Fire Warning Sw =<+ <« <« <« « - OVERKIDVE,

PULL & ROTATE 1

Evacuation
Required
"PASSENGER EVACUATION” ANNOUNCE 1
(END)
Not required
“CANCEL ALERT” ANNOUNCE 1
(2) [FEfEOZ4 - FEFTFINE (Safety & Emergency Procedures) (2 FFRdD & B

VEDHITVD,
SEP General Part Chapter 4
EVACUATION ORDERS
The command for an immediate evacuation is 5
"Passenger Evacuation!” “Passenger Evacuation!”
)
Important;
— All commands from the flight crew shall be given twice via PA
- In case the command “Passenger Evacuation” is not given by the
captain(e. g. Iincapacitated/injured flight crew, defect of PA system
etc. ), and there is no doubt the necessity to evacuate(e.g. severe

destruction of the aircraft, intense fire in the cabin), the purser

*6

LIZER, 213AF &R,
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orders the evacuation by the command: “Passenger FEvacuation!”
"Passenger Evacuation!”

— If under the above mentioned circumstances no command is given by
the purser(e.g. incapacitated/injured) every cabin crew may start

the evacuation.

2.16 HELELHETDHOORERL U
2.16. 1 MSZATBOUEN  FHMZEFZERRREREIC B W T oA
(1) ForA by« TR 7 U RIS O A
ORRN 5
RV R ORUELE BT MEHT TEBR 1 ENFE L Tz,
Zo@@AIFEETES Gl o o, HEIT1 2. 55mgThoT,
@ Fv hOfrE
ARV NEEEREE &y MR E ORIFRIE. 1.2 4 2inTH 7=,
@ F v FOFET Fv s
FEOAT T TR L= v 2132 6. 5 5in-1bTH - 7=,
@ i
T MR A LT OSSR E T AT OIC T RANEE L LizdoTz,
© FHHE R OBIEERE R (BT« inch)
a Tvhk
BRI, 0.408 (H#K0.386~0.420),
&M T > b Bl e AR hORTEIZE TR o TREFE LT,
b RARJ—7
SMRIE. FT v 7 HLERTO0. 432 (HKKO0.432~0.433), 1L
ERDHE,TO. 393 (Fy M) . 0.396 (R hEEM) (B
0.404~0.408), Ex0.952 (B#K0.952),
RENTEBOBEEIRNE O b5 LM, RERBEIXAH -0,
c HFUUARyT
Fo ML (BAREIL ) ONRIZ, MERDETO. 4 1 4 K
0.410~0.420) , EH#TO0.438 (HkKO0.437~
0.450) ., v —ZRfEHEmE0.063, 0.065 (M
0.062), EX0.404 (H#k0.404),
d Uvyiry—
Fy MAL CEARENR ) AL, 0.6 25 (B 0.6 20~
0.640) . WEIL0.256 (HFK0.250~0.270) . S
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TIZ0.006in/hav, BIKETHEKEL T,y RBAX T A Ny
(v MU Z@5AEEERH Y, FHAMETIZ T > MMEE X T R
by TPRNBEOZENE HIZRE L, B SN2 FEY TITFERICED 2 & D3
ST,
D FOUARyT TR T V=D
Ty —MMRELTNWDE, Ty FOIME, XU~y TR, A
A2 Ty ZHANEOBRBIL, Ty RAARL MY T 50T
THTy MIDODKE T ANy TRT R T =KL, 7T —
WAL« NT v 7Bl 5,
(fI9—1. 9— 2%
(2) AA Y N7 v 7 OFEHHRAE
XU ANy T TR TY—=DBRIIMTENDHALTD AL -
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NOELIE, FHAMEO. 4 3 3in, #MEMH0.4395+£0.0025inT
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% FEICHESFME S0, 26 8inOEBEXHY, XTI ANy -
T T V=RV REFEO—UOEZ0. 25 3inlllEEF L7,
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NT w7« T OREFLOIRBUIE, WEARIOBLIEN RN D L ETROME )
HAFHICH Y . 2EFARAE LT, SEBERLTEY, HH2n 5ok
BAPTICAAE LTV 5, BUFRA I/ BE L 7B 12 b R I BB N 1T 7%
B2 EGRIE &R Lo S NTEMDRERO i b,
(BE 5~ 7%MH)
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DRBENHL LD,
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« #—E 06V 12250C~300C,
- X —EUNENT S BICEIR TR FAMLOENAL L 0 B,
«BGT {REIT=> P> 1y M3 00C~3 4 0CIZIKFLTWD
- WENRE XS & E TOREENKE S5,
XA B FEHR T INE ORI L > TRFTIZEAE 5TV 5,
« Fan Nozzle PNEE X Exhaust Nozzle DFR[EIDY B NERO miRE B E# LR X
NWHEDZR® 5,
@ BREEEKIZONWT
R OBEEBET T e t —A1THDY, BIARIX38CULETHSD,
WoT, Y v MNEBIAZ OIRFELL EIZEVE B 7 IRIE TR E T
IRREHZ BT 2 ATREMES B, F72, Vv MREREIR OS2 B
L CHREEZ G D 5 H 3875 KB JE (Spontaneous Ignition Temperature) (2
DONWTIE, fEERE T2 o T2V, J e t —A 1 O HIEFHF KIEEITK
240CTHY ., oY=y MREHZIBW TS B IAE KIREIXLT R
Py MEEBIITP—523247C, fTHA249CESNTEBYFEEETH
Do MOEECIIHEEKBEI 70C~400CLORELDH D,
ZOTD, BREAT Y UNERICHRIR, [IEWTHORBETHIA L
Gl ARES KA A U, MR AN TE KT 2 RS m VY, EGT
FT—=HFT Uy PME300TC~340CITETFERLTWDI, {5
IEEROEGTIZE5 00 CLUETHY ., EIRICILE T 2BREESR. &L
Z—EUEIIEE BICERICBESNTEY, BB LEEY —E L ) XL,
X —E T L— RIERE DRI WO EREZR S TV D ABEERE W,
RERIER:, BARRIRICL D, = P U HERGE DS 3 A 1 bt TER
N ERTHZ20EMRINTEY, = PV FEHOREK TRREN b,
AR Y NIIZHERGH M BFEA L, miEE TR ST, HER
BT DM DFIENHEE SN D, BT ARk, Y=y b=
>V U NTTORREHETE & %07 ~DIRAIREL O AR Hittin C DIEBEDS 8> 25 73
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ZOxT Y%, M B, Exhaust Nozzlel B D FHgAMEE # — b o 3
THNIE XD b E < REROREIMEE & — B IS 5 alRe ks
o5, [FELITIREREI N LA K LTz a ., IRimREEZ 4 U, X
PRIEFE L L TR T ~RBEIRBE DR 2 TR S/ D ATREME N & B,
@ BRBHE TR

HERELZ 7 OBBEIZ XD | HiifgA 7 > MINTRERRA T L7 &5 %
LD, TOMEIIAATH S, BifEEIIAT v bV 7 O —5%
WER AT TH Y, IRNTBRE 2 S — L DB T > T D, SMRICTR
WUTREHE, A, RN, FHICED AR RBEE T £
THITIzb Y . EAFEICIE, B E¥EAICE - T, BREIZHE - T
WMIUED D, 2%, =oAL urcE LT, FTHICKE TS, £
oo HERIRE LT P UfET L0, HIEIZE T T2000H 5
EEZLND,

TS THMANTATAE LT BREHT, B0 TG iIcmmno T, T
TR DS T, T—A R, THRETRNEL 5 L35, XA arhn
HIE, 7 a— B TTL2BREL RN, Zo7—va—
HETRIZATE L2 BRBHI T TIE0IE 0 . BT ICM D> THALA A2 &
LEEZEZLN, TUVUVHRREIICRATLZERH V15D,

2.16.2 ET AWM OER

HHESENENRE S — I F L EGEN -T2 2 Enb . [REAN2 F 6 E
BOKKFBEZRDORNEET A « DATTIHRELTEE (25 OHI>LD2 AhbHE
TABMBEANF LT, TUTIERBEOLHEEZE (3R 7)) OAT A RREEINT
B0 D 22 HRTHB OTEKIEEN £ THRLER S LTV,

BT AR OB IE L, 7o Mo TOZIBER 1 8 ICA KA T Ol 21
ONE%Z, ARTS (Automated Radar Terminal System) L — & —#iliiE R &
BMETHZEITEVITo T,

CVRGEEKIFT1 OKF3 435 AMETHEINTEY, BT MBI 0K 3 443
23051040451 2B F TREgkS LTV,

(WS 5 & HR)

2.17 ZOMMERFIR
2.17.1 BRBIEOLEL

[FO D F D RECERIC KX, INFZEHERREOLER Y 7 OBEHNL5, 53 0
Ib, HAEBRELZ > 7135,5401bTHY, AFRy b (1 0K314) TOERS
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v DBREHE S, 44 01b, HEBREIZ 27135, 3 7 01b T, ERERELR Y 7
NOBREHIA RN 1 01bZ o 7oy, ARy M TIHEREN 7 01b% o7,

728, KHUEENS OB FTHIIER X v 7 OBREIEIZIZIZ & A EERRW,
((H% 1 0 B 1)

2.17.2 A7 v MO

ATy NI, BEERERH I SN D M1 4EE T, EEAGRICAEL S 4 B0 £F
TeENTEY, EFEEIMINDIEICEENHT o TS, 5FAT v MIAER
DO—FENANALET D,

ATy MIEEEDO 7 Z v 7« LA—OEEIZEY, 77 v TOAEICKHE LT
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DOALEZ & D,

FNENDRAT > NOFEIEEE LT, A2 vF v 7 #ilhET v 7 034% 2
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AT MHEIRRICBENT DEE. BIHTRTS OBEERTFREICE T oA K-
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NZ w7 e TR ERFMTOBREIZE AT SR 2 7 NIZZEE LTV 5,

AA L« NI T BT F T ANy T - TROT U =PI T 64,
A7y MRERTFIZR D8 (AT CTRIMATF DT A R« v— 7 —fHTIZH
DT ONTZEERFMA 7 ARy ARG s TAT Y BRILEDZ & &
2%,

(T 6., 7&H)

2.17.3 Z LA by T TR T Y —

HGLU ARy T TRy —F, RVbh, Uvix—, UL ANy,
AY—=7, AbhyTmub—ary XAy T Ty —, v MOJAIZ,
6 ih B STEDOEBL N HRERL SN TV D,

RAFOZ T A Ny ZIIHRV M@ ROMmL L THRY | [FERAEIC LD 3B
BHZROFLE RO E OREZRETE 2, A =73 20X T A~y
T OBMEA L 2 [F] CICROBEBREZ RO L I IMELN TR, ¥V X My FIZiEE
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DRDOJEFEN =AY EXR> TWDEFIZITEY , XU A Ny T OEEAE
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ALY T v ZIH L TEDLLRE S ROEEIN D D,
(1M 8 Z /)

2.17.4 ARFEHLIBENCA T A Ny T« TR 7Y — 1254 U= RE A L bR

BWEIZEXTUA RNy T - TR T YT AELMES E LT, fizspilEastt
IZEHE, AL s Py 7BV TWAE D A Ny T - TR T —
DOF NBPRE LT MEFFINERL 7THEL2AETIZ2HELY, > B 1IHIEEE
27y OIS T v 7« B NBERBHRALAFEAE L Tz, BREHRALOJRIRNIE &
TDUARNY T T RUT V=D y EBEATRT v 7 « BUNEICHE L. A A
Ve RTZITHENT R T v 7 « BAHILEEo T2z E &N TV D

ZOXEE LT, MizesilESII Y — e 2 L Z— (No. 737—SL-57-084) %
BT 71 2A 15 AT TRITL, Y REHORBIICF VA Yy 7 - F b
ARV EDLBEVA L, RV RDOREITEA O EE ST LT, Famot Y M
B fHF, 50~80in-1bd M7 ThEDAFT D 2 & HHELEL Tz,

BT —E AL H—IZB W TIX, 1E¥EfERDIEHE (Suggested Operator Action)
X, Ty POV XL EDRAT vk« 8T v ZIZOWTT I IR S
TBLd, FEBEHDOERNIINo. 5AT v bk T v ZICE T Hd (No. 524
Zy MBI NT > 7 - T UBRBHRALRTR) Db oTe, U —E AL F—DFRD
IHH (Background) 1Zi%. BAEHRILIZNo. 5 AT » ~ « hT v 74 LT=23,
MO TOEFS RIERICEZ %25 17155 (the main slat tracks at all other
locations could be similarly affected.) & DFCIRNHHD., o FHEIRL 3t
FRWIRD , EZEIINo. 5 AT v NOALBBT HRMMB ST LE2BETDHZ
EIXTERVLDEEBZIOLND,

PRk 1 843 H 2 8 Hff T —E AL ¥ —DkEThL (No. 737 —SL-57-084-A)
T, ERANEOZTINLR 0 o7h, F 1 9F7H 1 0 AffiFo—rv AL Z—
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AVIATION SAFETY COUNCIL
231 {{J 5l = P 200 B 11 48
11F, No. 200, Sec. 3, Beisin Rd., Sindian City, Taipei County 231, Taiwan ROC
TEL: 886-2-89127388 FAX: 886-2-89127399

July 22, 2009

Mr. Ikuo TAKAGI
Investigator-General for Aircraft Accident
Japan Transport Safety Board

Dear Mr. Takagi

Thank you for your letter and draft report of the accident involving China Airlines B737-800,
registration B18616, which was destroyed by fire at Naha International Airport, Japan, on
August 20, 2007.

As the Aviation Safety Council (ASC) Accredited Representative, | have reviewed with my
advisors the draft report of the accident in accordance with the provisions of paragraphs 6.3 of
Annex 13 of the Convention on International Civil Aviation. We find the report through and
the conclusions fully supported by the factual content. We wish to express our appreciation
for the level of participation afforded to our team. We also wish to congratulate the Japan
Transport Safety Board (JTSB) for the excellent job of conducting the investigation and the
ample consideration given to all the parties involved.

With respect to the following sections of the draft report, the ASC staff suggest the following
changes, recommended insertions are underlined and deletions are shown with strikeeut.

2. FACTUAL INFORMATION

2.16.1 @
We recommend that this paragraph be revised as follows to clarify the torque on the nut:

® Nut tightening remaining torque

A A
v oV catoTgu O O~ o\ oo Ci

- The nut remaining torque was measured as torque value 26.55

in-1bs in the tightening direction on the downstop assembly, which was detached from
the track and not in the tightening condition.

3.20 (2)
We recommend that this paragraph be revised as follows to clarify the condition that allowed
the determination of the cause of the accident:

There remained a condition that allowed clear recognition on the rappropriate

inspection of the right wing and detachment of the downstop assembly. The right wing
portion from the engine mounting area to the wing tip remained nearly intact.
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4. PROBABLE CAUSE
(Paragraph 4 and 5)

The manufacturer Service Letter 737-SL-57-084-A informed operator with action of
manufacturer been initiated to create a permanent production and fleet solution for the issue
of fuel leak from number 5 slat track can. The operator who received the Service Letter did
not have the knowledge of the design of downstop which did not provide separate locking
devices, and that their locking devices would be adversely affected by the environmental
conditions associated with this Service Letter operation which a single failure of the falling
common washer will bring on the consequences of unsafe condition of aircraft. Based on the
belief of the fail-safe design of aircraft, before the event, it was not easy to ask the operator
foresee the consequences of unsafe condition caused by a single failure of the downstop and
arise necessary precaution to prevent all the unsafe conditions. However, the ASC staff also
believes that consider necessary precaution to ensure the safety of all operations is the
ultimate responsibility of the operator. Therefore, we recommend that these paragraphs be
revised as follows:

(Paragraph 4)

It is presumed that a factor contributing to the detachment of the downstop assembly was
the absence of a fail-safe mechanism design of the downstop assembly, which was

unable to prevent the catastrophic consequence which arose from a single washer falling

off. assembly from Talling off if the washer is not installed.

(Paragraph 5)

With regard to the detachment of the washer, it is considered likely that the following
factors contributed to this: Despite the fact that the nut was in a location difficult to
access during the maintenance works, neither the manufacturer of the Aircraft nerthe-
Company had not paid sufficient attention to provide clearly defined job condition, job
environment, including accessibility and necessary precautions this-when preparing the

Service Letter. and-Engineering-Orderjob-cardrespectivelyy—In addition, although it

would be difficult for the Company to develop remedy of the unsafe condition of

detachment of downstop without thorough background information of designing the

downstop which owned by the manufacturer, it is still considered that the Company

had not considered all necessary precautions when preparing the Engineering Order.

Also, neither the maintenance operator nor the job supervisor reported the difficulty of
the job to the one who had ordered the job.

5. SAFETY RECOMMENDATIONS
5.1 Preparation of Maintenance Job Instructions

ASC staff fully support this recommendation. In addition, ASC staff also suggest that when
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design the airplane, manufacturer should consider Human Factors issues that might adversely
affect the maintenance operations. Therefore, we recommend that this recommendation be
revised as follows:

5.1 Preparation-of-MaintenaneeJob-tastruetions—During Designing of the Airplane and

Preparation of Maintenance Information, Account to be taken to consider Maintenance
Human Factors issues

The Japan Transport Safety Board recommends the Federal Aviation Administration of
the United States of America to supervise the Boeing Company, the manufacturer of the
Aircraft, to take following actions:

(1) When designing of the airplane, account should be taken to consider necessary
Human Factors issues for maintenance technicians, such as ease of access, ease of
maintenance, and working environment.

(2) When preparing maintenance information for airlines such as Service
Letters/Bulletins, the scope of jobs should be clearly defined and the working conditions
and environments including accessibilities to job areas should be appropriately evaluated
in order to prevent maintenance errors.

(3) The issuance of Service Letters or Service Bulletins should be properly evaluated to
comply with the ATA Specification 100 Standards. For Aircraft Support, the required
coverage to maintain the aircraft in safe operating condition is issued via Service
Bulletin, and in no case shall Service Letter be used in lieu of Service Bulletin.

Thank you again for providing us the opportunity to review your report. We look forward to
receiving the final version of the report so that we can make it available to others in the
Taiwan aviation community for information and accident prevention purposes.

Sincerely Yours,

Hiwes A

Thomas Wang
Accredited Representative
Aviation Safety Council, Taiwan ROC.
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BIES 1 AFEH% CV REIRF TOMNIRR

AR < SRR LD REEOMA T, ATASCAIRLIZHD
P - BHEEVNFEFLUINWLOD, ZIEINRh->T35 0
272 CEDHRITERWER Sy
TWR  TRATSE HN A 6 E
GND -l F 78 i S 4 i B
FDR :DFDROF&RT —#
CVR1 :CVROCH-10D5e8kH
CVR2 :CVROCH-2 (Rt~ A2 e O~y RARY ) OFEERS
CVR3 :CVROCH-3(#R~ A7 KU~y RARY) DFLEkE
CAM :CVROCH-4 (#fft==)7 ~ A7) OFlskE
RDO1 :AEROEERAE
RDO2 : @l #iE LD BERRAZ(E
INT AL Z—HRACIDRAE
MNT  :Hi HRE ORI
et DFDR. CVR & OV 213 TR LA BN 278 K Okt Hz
4{%@5# H N N B 2B aLEK— =h 0){\1%
10:26:52|FDR |CAL120 #&pE VB A
CVR2 |Autobrakes disarmed. Ve
10:27:05|TWR | Dynasty one-two-zero, turn left Echo-six, contact Ground one-two-one ]
decimal eight. 5 &
CAM | Eighty. 5 &
CAM |Sixty. B E
CVR3 |One-two-one decimal eight. e
10:27:13|RDO2 |One-two-one eight and left turn Echo-six, Dynasty one-two-zero. 1B E
10:27:14 FDR |;BEH LMD EGIEEIEA~ELIERIBIA B
10:27:17TWR |Affirmative.
CVR2 |Thirty.
10:27:25|RDO2 Morning Ground, Dynasty one-two-zero, vacating runway, Echo-six. E6
10:27:29|GND | Good morning Dynasty one-two-zero, Naha Ground, taxi to spot four-six. E6
10:27:33 RDO2 |Spot four-six, Dynasty one-two-zero. E6
CVR3 |After landing item. E6
10:27:37 FDR | 75v730° mo75v7T LEIF(0° )Rk E6
10:27:49 FDR |5&RXZv & kLA
CVR2 |Four-six.
CVR3 |Four-six, uh.
10:27:58 RDO2 |Confirm parking bay four-six for one-two-zero?
10:28:02 | GND |Dynasty one-two-zero, your spot is forty one. A5
10:28:05 FDR |EGEEMM L AGEBIRAETEEET A5
CVR1 | [HEREICLDEREEZOT T U AR H] A5
CVR3 |Forty one. A5
10:28:06 RDO2 |Roger, four-one, Dynasty one-two-zero. A5
10:28:09 FDR |5&E RS YMEHMET A5
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o | T DFDR, CVRJ VB2 AR LM 0 2 3 Ok st
CVR3 | [Iheard he said four-six, isn't it?] A5
CVR2 | [I heard four-six, too.] A5
10:28:13|CVR3 |After landing checklist. A5
CVR2 |After landing, weather mode. A5
CVR3 |Off. A5
CVR2 |Speed brake. A5
CVR3 |Down detent. A5
CVR2 |Flaps. A5
CVR3 |Up lights out. A5
10:28:19|CVR2 |After landing checklist, completed. A5
CVR3 |Very good. A5
CVR2 | [Okay, four-one it passed approach end then on the right.] A5
CVR3 | [We put landing gear down late like today. It is no use putting it down
too early.]
CVR2 | [Because we are on track and make level low. ]
CVR3 | [Don't we..uh.. I put the landing gear down at about six nautical miles. ]
CVR2 | [Yep.]
CVR1 | [Don't we.. at six nautical miles..while completing the procedure.. it will
be at about four nautical miles..four nautical miles .]
CAM | [After putting it down ???.]
CAM | [Everything will be okay at four nautical miles, isn't it?]
CAM | [Yep.]
CAM | [Preparing to descend, isn't it?]
CVR1 |JEEICRDEREBE DT T A
CVR1 |HAGRIZEDAERER DT T 0 Bk
CVR3 | [The aircraft is so wobbly. ]
CVR2 | [The aircraft we flew in previous leg is not this one.]
CVR3 | [Oh, not this one.]
CVR2 | [That one was in Taipei now. ]
CVR2 | [It was very wobbly too. ]
10:30:04| FDR |APU ON A3-A2
CVR2 |A-P-U On bus.
CAM [[AFvIEWSE
10:31:16 FDR |A1FERHN 541 FRARYEA~ELEEBHLA Al
10:31:36 FDR | AEEHER TL. 41 FEXARYIAEHE Apron
10:31:57|FDR |41&RARYHZZEIE Spot41
10:32:00 FDR |DFDR XU QAR fE#E T (TP fELL) Spot41
CVR3 |On bus. Spot41




o | T DFDR, CVR B OV 1515 F LB M 0022 8 J DR L st
CAM [AFVIELNSE (RF—kL/IN—FHYRED) Spot41
CVR3 |Parking item. Spot41
CAM |[[FR—21&EWSE (—MRILNERYAVELT) Spot41
CVR1 |Cabin attendants, all doors in park. Spot41
CVR1 |Park check. Spot41
10:32:30|CVR3 |Checklist. Spot41
CAM |Parking (checklist),
KO |- Fasten seat belts signs, --- off,
CVR3 |- Window probe heat, --- off, Spot41
- Anti-ice, --- off,
- Electric hydraulic pumps, --- off,
CAM |- Cabin control, --- set,
KT |- Anti-collision light, --- off,
CVR3 |- Start. switches, --- off, Spotdl
- Parking brake, --- release, ..ah, ..
- Start levers, - Transponder TCAS.
CVR1 |[[B—reiR— WA Z =R DF A LT Spot41
10:32:40 | CAM |Parking checklist, completed. Spot41
CVR1 Spot41
CVR1 EXEBAER%A Spot41
INT  Ground. Spot41
10:33:03|CVR3 | [Hey, what is this?] Spot41
10:33:05 MNT |Cockpit, Ground, number-two engine fire. Spot41
10:33:09| CAM  Okay? Spot41
10:33:09 MNT |Cockpit, Ground, number-two engine fire. Spot41
10:33:11|INT  |Number..what? Spot41
10:33:13|MNT | Number-two! Number-two fire! Spot41
10:33:17|INT  |Number-two fire! Spot41
10:33:19| CAM Warning N LR Eh B A Spot41
10:33:20(CAM  [TAFVIEVSE Spot41
10:33:21|CAM |Engine number? Spot41
10:33:25|INT  |Number-two fire, confirmed? Spot41
10:33:26| MNT Number-two engine fire! Off! Spot41
10:33:26 CAM Warning R JLIBE){Z 1E Spot41
10:33:29 MNT |Oh! Spot41
10:33:30|CVR2 |Engine number-one, number-one, number-one. Engine number-one. Spot41
10:33:33 INT  |Okay, discharged already! Spot41
10:33:35 MNT |Discharge! Spot41
10:33:35|CVR2 |Crew on station. Spot41
10:33:36 | MNT |Discharge, 777! Spot41
10:33:38INT | Okay! Spot41
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10:33:40|CVR2 |Attention, crew on station. Spot41
10:33:41|INT  |Okay! Spot41
10:33:42|CVR3 |Attention, crew on station. Attention, crew on station! Spot41
10:33:44 CAM |BEE®DV)VIE Spot41
10:33:46|/CVR3 |Attention, crew on station. Attention, crew on station! Spot41
10:33:49|CVR3 |Repeat,..uh.. Spot41
10:33:50 CAM  [Tav1&EWLVSE Spot41
10:33:52|CVR3 |Crew..uh..prepare for evacuation. Spot41
10:33:55|MNT |??7? Spot41
10:33:59|CVR3 |Cabin crew, all door in flight. Cabin crew, all door in flight, door in flight. | Spot41
10:34:00 MNT |Number-two, discharge! Spot41
10:34:04 | GND | Dynasty one-two-one, Dynasty one-two-one, this is Naha Ground, how do

you read? Spot41
10:34:10 RDO2 |Naha Ground, Dynasty one-two-zero. Spot41
10:34:12|GND | Dynasty one-two-zero, Tower observation, you have fire on cargo .. around

cargo truck, so we are now calling to fire truck, remain...stand by for Spot41

remain...ah, ..stand by.
10:34:25|RD0O2 |Okay, please..uh..please uh..ground fire..we have wheel fire, please

uh..have fire assistance, please. Spot41
10:34:30GND | Dynasty one-two-one, understand. We are requesting fire cars. So, stand

by please. Spot41
10:34:36 | CVR3 |Okay! Spot41
10:34:39|CVR2 Okay. Spot41
10:34:40|CVR2 Parking brake, Speed brake, Flap lever, Attention crew on station, ..open,

Start levers. Spot41
10:34:44|CVR3 |Uh.. Cutoff! Spot41
10:34:45/CVR2 |Engine fire warning switches.. Override, pull and rotate. Spot41

CVR3 |Rotate! Spot41
10:34:49|CVR2 |APU fire warning switches, override, pull and rotate. Spot41

CVR3 |Rotate! Spot41
10:34:52|CVR2 |Evacuation required, now required. Spot41
10:34:53|CVR  |CVR MCH1, CH2RUCH3IZKZE /M4 X Spot41
10:34:54 CVR |CVR EBE%#&T Spot41
10:34:55/CVR |CVR {Z1t Spot41

_88_




B2 il Re gk

JST TWR GND
10:25:08 [TWR Dynasty one-two-zero, runway one-
eight, cleared to land, wind one-five-
zero at eight.
10:25:12 [CAL120|Runway one-eight, Dynasty one-two-
Zero.
10:25:17 [TWR  |Juliett-Alfa eight-seven..eight-zero, do
you have traffic in sight? Seven-three-
eight.. now.. three miles on final.
Report traffic in sight.
JA8780 |Uh, traffic in sight, eight-seven-eight-
Z€ro.
TWR Follow the traffic seven-three-eight.
Report right base, runway one-eight,
wind one-five-zero at eight. Succeeding
traffic De-Haviland-eight, one..one-
miles on final. You are number-two.
10:25:37 [JA8780 |Roger, follow again. Report base, eight-
seven-eight-zero.
10:26:14 [CAL120|Wind check, please.
10:26:15 [TWR One-five-zero at eight.
10:26:17 [CAL120| Thank you.
10:26:52 <CAL120 #&RE>
10:27:05 [TWR  |Dynasty one-two-zero, turn left Echo-
six, contact Ground one-two-one
decimal eight.
10:27:13 [CAL120 |One-two-one eight, left turn Echo-six,
Dynasty one-two-zero.
10:27:17 [TWR  |Affirmative.
10:27:25 CAL120|Morning Ground, Dynasty one-two-
zero, vacating runway, Echo-six.
10:27:27 [TWR  |Juliett-Alfa eight-seven-eight-zero,
runway one-eight, cleared to land, wind
one-six-zero at one-zero.
10:27:29 GND Good morning Dynasty one-two-zero,
Naha Ground, taxi to spot four-six.
10:27:32 [JA8780 |Roger, runway one-eight, cleared to
land, eight-seven-eight-zero.
10:27:33 CAL120|Spot four-six, Dynasty one-two-zero.
10:27:35 [TWR  |Juliett-Alfa eight-seven-eight-zero, after
landing, expedite taxi off the runway.
You're succeeding inbound ??? five and
a half miles on final, under G-C-A.
10:27:45 [JA8780 |Roger, after landing, expedite taxi off

the runway, eight-seven-eight-zero.
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JST TWR GND

10:27:48 [TWR Thank you.

10:27:58 CAL120|Confirm parking bay four-six for one-
two-zero?

10:28:02 GND Dynasty one-two-zero, your spot is forty
one.

10:28:06 CAL120 Roger, four-one, Dynasty one-two-zero.

10:28:41 JA5266 |[Naha Ground, Juliett-Alfa five-two-six-
six, (JR&150.8%[]) mission Kiro, spot
one-zero-seven.

GND Juliett-Alfa five-two-six-six, Naha
Ground, go ahead.

JA5266 |Five-two-six-six, request taxi, runway
one-eight intersection departure,
Whiskey-two.

GND  |Juliett-Alfa five-two-six-six, roger, taxi
to runway one-eight via Whiskey-two.

JAB5266 |Five-two-six-six, roger, Whiskey-two,
runway one-eight, after airborne left
turn Yonabaru nine-hundred.

10:29:05 GND  |Yonabaru niner-hundred, copied.

10:29:22 [TWR  |Juliett-Alfa eight-seven-eight-zero, turn

right Whiskey-four, contact Ground
one-two-one decimal eight.

10:29:27 [JA8780 |Roger, right Whiskey-four, contact

Ground one-two-one-eight, eight-seven-
eight-zero.

10:29:36 GND Juliett-Alfa five-two-six-six, taxi to
Whiskey-two, runway one-eight.
Contact Tower one-one-eight decimal
one.

10:29:42 [JTA602 [Naha Tower, Jay-Ocean six-zero-two, [JA5266 |Five-two-six-six, roger, Whiskey-two.

leaving one-thousand six-hundred. Contact Tower. Good day.
Cleared for visual approach, runway
one-eight, proceed final. A7 > K73..
spot two-seven.
10:29:45 GND Good day.
10:29:51 [TWR Jay-Ocean six-zero-two, Naha Tower,
spot two-seven is copied. Runway one-
eight, continue approach, wind one-
seven-zero at one-zero.

10:29:55 JA8780 |[Naha Ground, Juliett-Alfa eight-seven-
eight-zero, Whiskey-four, request taxi
one-zero-five.

10:29:57 [JTA602 |[Runway one-eight, continue approach,

Jay-Ocean six-zero-two.
10:30:01 |JA5266 |Naha Tower, Juliett-Alfa five-two-six- [GND |Juliett-Alfa eight-seven-eight-zero,

six, good morning,. Whiskey-two,
ready.

Naha Ground, taxi to spot one-zero-five.
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JST

TWR

GND

10:30:04

JAS780

Naha Ground, spot one-zero-five, eight-
seven-eight-zero.

10:30:05

TWR

Good morning, Juliett-Alfa five-two-six-
six, Naha Tower, hold short of runway
one-eight.

10:30:09

JA5H266

Juliett-Alfa five-two-six-six, roger, hold
short of runway one-eight.

10:30:43

RACS802

Naha Tower, Ryukyu-Air eight-zero-
two, P-A-R full stop, spot one-one.

TWR

Ryukyu-Air eight-zero-two, Naha
Tower, turn left Echo-three, contact
Ground one-two-one decimal eight.

RACS802

Turn left Echo-three, contact Ground
one-two-one eight, Ryukyu-Air eight-
zero-two, good day.

10:30:55

TWR

Good day.

10:30:58

RACS802

Naha Ground, Ryukyu-Air eight-zero-
two, pick up Echo-three, spot one-one.

10:31:03

GND

Ryukyu eight-zero-two, Naha Ground,
taxi to spot one-one.

10:31:06

RACS802

Taxi to spot one-one, Ryukyu-Air eight-
Zero-two.

10:30:56

TWR

Juliett-Alfa five-two-six-six, runway
one-eight, line up and wait.

JA5H266

Juliett-Alfa five-two-six-six, runway
one-eight, line up and wait.

10:31:23

TWR

Juliett-Alfa five-two-six-six, left turn is
approved, wind one-seven-zero at one-
zero, runway one-eight, cleared for
take-off.

JA5266

Juliett-Alfa five-two-six-six, runway
one-eight, cleared for take-off.

10:31:57

<CAL120, 41FERRyMfZ1E>

10:32:35

TWR

Jay-Ocean six-zero-two, runway one-
eight, cleared to land. Wind one-seven-
zero at one-two.. one-zero.

JTA602

Jay-Ocean six-zero-two, cleared to land,
runway one-eight.

10:33:02

JA5H266

Naha Tower, Juliett-Alfa five-two-six-
six, request to leave your frequency to
contact Okinawa Approach for climb.

TWR

Juliett-Alfa five-two-six-six, frequency
change is approved.

JA5H266

Thank you, good day.

TWR

Good day.
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JST

TWR

GND

10:34:03 [TWR  |Jay-Ocean six-zero-two, I say again,

runway one-eight, cleared to land. wind
one-seven-zero at niner.

10:34:04 GND Dynasty one-two-one, Dynasty one-two-
one, this is Naha Ground, how do you
read?

10:34:08 [JTA602 |Jay-Ocean six-zero-two, cleared to land,

runway one-eight.

10:34:10 CAL120|Naha Ground, Dynasty one-two-zero.

10:34:12 GND Dynasty one-two-zero, Tower
observation, you have fire on cargo ..
around cargo truck, so we are now
calling to fire truck, remain...stand by
for remain...ah, ..stand by.

10:34:25 CAL120|0K, please..uh..please uh..ground
fire..we have wheel fire, please uh..have
fire assistance, please.

10:34:30 GND Dynasty one-two-one, understand. We
are requesting fire cars. So, stand by
please.

10:35:26 [JTA602 |[Naha Tower, Jay-Ocean six-zero-two,

request Echo-four.

10:35:29 [TWR Jay-Ocean six-zero-two, Naha Tower,
turn left Echo-four. Contact Ground
one-two-one decimal eight.

10:35:34 [JTA602 |Echo-four, one-two-one-eight, Jay-
Ocean six-zero-two.

10:35:46 JTA602 |[Naha Ground, Jay-Ocean six-zero-two,
Echo-four.

10:35:49 GND Jay-Ocean six-zero-two, Naha Ground,
taxi to spot two-seven.

10:35:53 JTA602 | Taxi to spot two-seven, Jay-Ocean six-
zero-two.

10:37:38 GND |Jay-Ocean six-zero-two, Ground.

10:37:40 JTA602 |[Naha Ground, Jay-Ocean six-zero-two,
go ahead.

10:37:42 GND Jay-Ocean six-zero-two, break. .~
E4 1 FEOMZEENHHIKLTEY F
9, {EBAEmENES FREERH D 30
T, TR —=Txr— Ay T T4 0
ThOaBRHEBTI,

10:37:50 JTA602 |Roger, 2 ~F > "—Tx—+« A7
A, "=/ RLET, Jay-Ocean six-
zero-two.

10:38:19 [JAL Tower, Japan-Air two-zero-eight-one,

2081 now climbing to one-thousand.
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JST TWR GND
10:38:25 [TWR  |Japan-Air two-zero-eight-one,.. roger.
Remain this frequency, follow missed
approach procedure.
10:38:31 |JAL Japan-Air two-zero-eight-one, follow
2081 missed approach procedures.
10:38:39 GND Jay-Ocean six-zero-two, thank you ?7?.
Continue taxi to spot two-seven.
10:38:44 JTA602 |Continue taxi to spot two-seven, Jay-
Ocean six-zero-two.
10:38:52 [TWR  |Japan-Air two-zero-eight-one, fireworks
on the..on the spot, so follow missed
approach procedure. Contact Okinawa
Approach, one-one-niner..correction,
one-one-niner decimal one.
10:39:03 |JAL Japan-Air two-zero-eight-one, one-one-
2081 niner-one, good day.
10:39:07 [TWR  |Good day.
TARI, BEEEE DRI CV b DD (RS o T %R T
- TWR  :Naha Tower
* GND : Naha Ground
+ CAL120 : Dynasty one-two-zero
- JA8780 : Juliett-Alfa eight-seven-eight-zero
* JA5266 : Juliett-Alfa five-two-six-six

- JTA602 :Jay-Ocean six-zero-two
* RAC802 : Ryukyu-Air eight-zero-two
- JAL2081: Japan-Air two-zero-eight-one
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10:33:59 =R BN Cabin crew, all door in flight. Cabin crew, all door in
C flight, door in flight.| + 7 F7> L7~

10:34:24 |V | BRI ATAR NS ERAORE D272

10:34:25 | V|1LBLHAT AR AL -

10:34:32 |V IRBLHAT AR REALTZ

10:34:36 |V | SBLILHHAT AR REALTZ, IRBHATARGRE DA BRI 72

10:34:40 | C it £ TEVACUATION | F = v 7Y ARE Rt dx _EF hhsb 7=

10:34:52 BIlEeiE 23 ["Evacuation" - "Required", now required. | &F =7 A
Cleen b

10:34:54 | ¢ CVROGEERE T LI

10:35:42 | V| 1RBLHAT ARSI Uizt D A EV 7R — 25217 CE L7

10:35:58 |V |SRIBLHIATARDOBLH LTz % D N3G LT

10:36:00 |V |SLBLHIATA RO U T-Fc e D N3 FEHIL 7=

10:36:06 | V| 1L AT ARSI U T-Fc e D N3 EHIL 7=

10:36:11 | v A FEE TEHAAECER (AEIE) L

10:36:12 |V |27y MO ZEO L H R ORI L 231 EIZ¥% T L2

10:36:20 |V |27y MAMIOENBI LIRS E L 2B OBHNE T L
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:CVROEEFIZLS
BT A EREIC LD

O R OBEAB M ERIE SO EB BT T3 2ETORTERH : £925728%)
O wHOFZEDHHBALEL TOOEBEDIHTE T3 5L TORTERH : $9157568)

K7 BLHRER

3R : K15334F (BAIDONPBLHBIGRL THDE#H D NS E T HET)
1L : 155415

1R : 157108

3L : K1524%
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