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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
pur pose of this activity to apportion blame or liability.
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k151 ERBEARATHA

R H iEESE & B A B
FHB A FE(R) % %
# A 2 & B N 44 34

w B R R AR

REI 8245421 A

RE 94524108

w Z A BIETEMEREMENERE BT ZMEEZRAERE B
i+ B HN 102078 302239
AR EHE A B737-800 B737-800 F/O
B HN FREO9F9H 28H RE99F8H 208
s Vi ES B Vi ES B

7y z B

Ro#oH M F.B 964 10 A 31 H FEO7#8H3LH
i 1218 A RACH H 8,486 I~ i 06 % 1,733 ‘N8 08 &~
&L 90 B A RALH M 789 /JNEF 29 4 690 I~ BF 44 4
&3 30 B A RALH M 192 1 BF 11 % 148 ‘1NBF 12 4

L 7 B A RACE H

61 INEF 11 4

39 N BF 13 4~

B737-800 R AxBF M

13 ‘N BF 58 4

7 NEF 18 4

F ¥ B O R MH

4,706 ‘]NBf 55 4~

1,456 ‘NBF 20 4~

152 K& BEERR

1521 EE5E

R Z R & AAEE T TIRG]) Weise [ORRs s 2.3t o

1522 & K5 &
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% 1.6-1

AR EH

N

MEBEATHEA (KFEZRE B F9A2081)
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ME R B-16805
A 737-809
3R % B E AR 3]
& BT 9% 30636
# %R i RE 95 2A 238
T B R@gos’HH 23 H
P A Bl A5 A R B - A
1 Rl A ¥ AR E o 8]
BRERIE 90-807
HALE BT 96-02-025
WALE T A2 8 I RE 9%6F2A 16 A
BALE T A AR KB 972 A 15 R
AL 35 484 A BE 3 15,890 B 36 4
AR BB E IR K 6,385 X
TREMKREMEIAZ AL | REL10Check KB 96 F 8 A 29 A
EOREBAM B E AL R B K 125 /N BF 05 4~
LoRBIMR EETE R E 62 X
KRAREE 172,500 %%
GMEAREGRE (GE) AL EZ B MM ARATHFL 1620

k162 HEMARETH

B ARERA (AFZREBF9H 208 1)

3% Rk 2B £N7
BN E No. 1/ £ No. 2/4
bl CFM 56-7B26 CFM 56-7B26
5% 889190 888203
QLS 4 15,890 1B 36 4 15,890 ‘N B¥ 36 4




NEC — smsnmEans

1.6.2 R EFHEH

kAR EETIRP B 172,497 7> m K% T R %] & 143,008 7 o i K Xl
FTEIRF B 135907 7 c MA KM T AL EAFTHREAN - T A -F#48
M EHZF AR 1630

%k 16-3 BEAFEEHE

KwE& 111,006 %%
ARl E 18,600 %
A RAE 129,606 %
AR E S 26.7% M.A.C.
AT #e 70 10,900 #
EREF 118,707 %
FHE 12.6% M.A.C.
163 Mm% HEE

LM FHATRE —R AV check Z B KEMREHREE (KRE 95 % 11 A
24 B ) EFEAAL DI BASRE 0 adEF AR E (AV Check) ~ @i &3
%% (Ground Log Book) ~ #li#x & 324k % (Technical Log Book) R ZFAER &3t
$ % (CabinlLogBook) 35 # &£ % &4k » fr sl M &R 2kAR 8 e kedk o

1631 REHEHEFE

RFLEBEBAMETEE (FAA) K5 737 27| A G FELaonE
(MAINTENANCE REVIEW BOARD REPORT, MRBR) ~ 7k & 737 % 7| 2 # 4 2
+& L (MAINTENANCE PLANNING DOCUMENT, MPD ) % ##z, 737-800 %!
Rk 44+ E (AIRCRAFT MAINTENANCE PROGRAM, AMP) » %% 4 45 k3K
XA BB APAT R £ E (STRUCTURE INSPECTION PROGRAM )
B B Bt &3t E (ZONAL INSPECTION PROGRAM ) ©

¥



1632 &k B+ E RPAT
RBBREAETA T ZETHRAGRIEHZEN » Kl T

&4 FAA MRBR 53-250-00 ~ 7 & MPD 53-250-00 & ##t AMP 53-250-00 °
AT N B GHATREB ERHARATATA &> a5k - BIE -~ S A3
BERE B—RABAKRE  GREREHITIIEE 8F LA F6FAETANIT
A TERARBRAESF » FMsE— 1-1-12 & 13 FRAREERFZTEAIAR
SR FAs SRR F R FAA IHPTmE AR AR R AME - %4 A RE 9 F 2 A
23X MERBEGFOA 00 FHEALLRGFT7MEMA (7918A ) HAES
REHREZ PG » FAT B RATHE TE -

FAA MRBR 53-250-00~ 7% & MPD 53-250-00 & ##% AMP 53-250-00 ACCESS
NOTE : 'Remove cargo floor panels and scuff plates, Remove/Displace insulation
blankets as required. ] © FMHATZAIEZ 7R » BHBEABHE L LZ Rk
WA i R EATEARE o

1633 EHREFERMAT
BESREFET ARG IETRAZREBRAXERIE N 5T

% ¥ FAA MRBR 53-838-00 ~ 7% % MPD 53-838-00 % ¥ #t AMP 53-838-00 °
FA TN B GRISTRERBE RSB E » B—& B A E > A4 5500 BRTAE
B R4 24 )G A A LB FAT - AW TAFRIMB A EF > FMsk— 2122 &
2.3 ERAMMEH LA NETRLRBLBE LA FAA IHFATEADAR
TAAE - ZHARBEIOF2A 208X BEREIGFIA 200 FH st &
eSS T7MA (T918A ) BEFMCIL 24 BMEAFERFR - AREILFTA9
ARBEO3F1A5A  REMF1A30RRE I F 11 A 24 AR3FT A&
WRFZARBEE  BREZFER » THEFMEK— 24

& 3% FAA MRBR 53-840-00 ~ 7% & MPD53-840-00 % 3 At AMP 53-840-00° #%
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B IAE N B PATR B AR T B3k » 46 LA 49 47 L » BS727 £ BS %475
B3Rk L 0 B —A% B AR E > 4 13,000 18 RATE D XA 60 B8 A 3tk LB 4T
AW IR RS FHSk— 3132 % 33 EFAMREELATEIAR
AR 5 RIEF A FAA XHATRE A AR TAME o &8 RE 90 5§ 2 /
23X EERBBFOA 200 FHaA B 6F7MEA (T9FA ) 8&¥
A 60MEN (5F) XFAFFRARE 451 A48 3F1118A (47
JBRH) BAR—RAABRRKE  BRELFHEAL » TEFWE— 340

FAARE 97 F 10 A 3 AREZA S FHEZ H T 0 AR ERA
KB 96 F 9 A 26 A vAIRA & K4 3% 1-631858151 #4) M » A Kl ik & MPD 53-838-00
B MPD 53-840-00 ¥ 4 f53t 2| TAF A B > & @R F 2 GAIFRIEHAMN 5 K F A
S|~ KB 96 F 9 A 27 B vz X4 3% 1-631858151-3 X B 4= T :

For the Reference /A/ thru /D/ tasks, it is not required to remove the insulation
Blankets, unless during CHI examination they find degradation of an items against a
specific standard, detect irregularities or discrepancies such as wear, deterioration,

damage, corrosion, cracking, etc.

btk % & SL 4T MPD 53-838-00 & MPD 53-840-00 % 78 415 T4 B »
MRIEEAAR S BR T ERA SH SRR EF R » TR RIAIFREHAM
FMPITHBINEZ F XETHBB ZARHBE R LI GAF » BT H AR
B ZABRSE SR TEF QKN » B RAITFRRERAG o FEA A FHK
FZ EHEAAE o

1.6.3.4 HLEMIFFEIEE

F At 737-800 B Ak E R VE £ A BE A E A 8] (UUT AR E) B oo 1E
EA2 PRI AR IF AL BAF £ Z RSW-01L % 327 T7HR £ 347 (RE S
SR o AN TR NI AHATERIEE » MBI EABHEARL



AT S BT JEA% 7% M B ) R 45 5 A% 3T

128 & o R R w30 R AR M X 0 dAAPRE M & 3y
2 RAEEA R R TMIT > AR @mAT G B B A AR AR AP AT A AR ¥

[e]

HAE EBEKBEAGER 16-1> wEKER o RBEHEE > ABEE S UM A
R E » BREKESEIEH MRS » HEAAERS R R EKER -

S
|

WASTE TANK SERVICE PANEL
B 1.6-1 FEAEEEKUEXE

1.6.35 BAKEEERAE

F At 737-800 AR AR FHIG L ERE RN ATRNS] (A THAHER) 8 F >
HEASRAT  FEREIBT  BFERATZ LEARLBREHATRAEFE
IAEPTAR Sede i ol ~ X F A S aEMRE  BRKALE R FTBFRIRAS
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HENBRE BT BAFTHFREEEA T O IAEED » BFTHESF o

T OFHF BN E B RIE K F N 8 737-600/700/800/900 AIRCRAFT
MAINTENANCE MANUAL, Periodic Flush - Vacuum Waste System Cleaning ( Page
701, Task 38-32-00-100-801, Jun. 10/2006) ¥ 5k E $hAT7 » fpsk4e T :

Method | (Crushed Ice and Acid ) .

Do these steps for each toilet on the airplane, onetoilet at atime -

@ ...

(b)Add approximately one-half gallon of the Honey Bee 60 cleaner, BO0O638
(recommended) or 5 to 10% acetic acid, BOO636 (optional).

(c) Flush the toilet to put the toilet system cleaner into the waste line.

(d) Flush approximately 1 gal (4 1) of fresh water through the toilet to remove the
toilet system cleaner from the toilet.

(e) Let the toilet system cleaner stay in the waste lines as long as practical.

A7 737-800 M AT AR Lo B RS E R BER EMRRE KR > R E
MR AR & R T MR IAT R AKE B F R AL R A KA Honey
Bee 60 2Ll » IRE 5%~10%Z BE BR 75 ik B BB B R ow o R BB AT AR F
FEREE 05 by » W EE AT HMAERFEFELA 2 mbriFadl » @AM EFHA
TRNAMEFRANIATERFEEFARARS > 19 RN EFH4EA 34 fnér 10%
BEER IS » L3 17 RAE A B BERIUTE B FRE L AT MAR AT FE
FEL 0 R B VAEEAREL 0 BB A IFERME B FHIUT RLE T :

N

Note - You use this procedure to keep the vacuum waste lines clean of the waste

build-up. To get the maximum effect, you must frequently do this task.

GIAFAL P P L EREEL T



CAUTION : DO NOT GET THE TOILET SYSTEM CLEANER ON THE
AIRPLANE STRUCTURE. THE TOILET SYSTEM CLEANER ISAN
ACID AND CAN CAUSE DAMAGE TO THE AIRPLANE.

GEZFRARMEFRA SRR R BB ARG T B A4 AR

o

16.3.6 #kKAZ&LEFIHFE

RAFFAARM 4L S E 38-010-01 (L E 5845 9L.38-005 ° %47 H M Apr.19,
2007) » %A LA N EPATREBK K AL & BRARA T » F4/EHE 3
BRAHSTRAELR > ZAREARZRE SR > AINARERCESA LR FH&
FA R EMRL —RBATZEALNFIMAERBE 96F 08 A 31 A RELER—E

o

,% o
164 BEAKIEZFAAMAL
1641 FMHHE T A

&3 5k & 3] 737-600/700/800/900 AIRCRAFT MAINTENANCE MANUAL
Waste Tank Installation ( Page 203, Task 38-32-07-400-801, Oct. 10/2006) » i /KA %
LBt (428 162458 163):

(1) Put the waste tank assembly in its position.

(2) Install the bolt [17], nut [18], and washers[15] to the tank assembly.

(3) Install the bolt [16], nut [18], and washers [15] to connect the link[ 19] to the
tank assembly.

(4) Install the bolt [20], washer [21], bushing [22], bushing [25], washer [23],
and nut [ 24] to connect the tie rod assembly [ 26] .

(5) Install the strap for the aft end of the waste tank assembly.

(6) Apply the grease, D00504 or silicone-based grease, D50007 to the packings
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[10].
(7) Put the seal [10] in their position to connect the tube assembly to the waste
outlet of the waste tank assembly.

(8) Install the clamshell [8] and Sleeve [9] to connect the waste outlet.

[21] WASHER [23] WASHER

[207 BOLT [22] BUSHING [24] NUT

SE 93 1 |_6 <

‘\\:\\ 4=i\g;§§%:gz,_JL_%é;éT J {}
NN
 ine 9

e

AFT MOUNT

1.6-2 KRR EFALEI (TIEROD) AR T &E

R

[151 WASHER

£161 BOLT
187 NUT “::ﬂr,/” [171 BOLT
.;43 [15] WASHER (aQTy 2O

181 NUT
[19] LINK

— N
=~

[161 BOLT @ @FHD

[15] WASHER (@TY 2)
L181 NUT

FORWARD MOUNT

1.6-3 KRR EE CHEETER

[2u)



LA o BEKAR O AR 3 B I R M A ] BB ARLA o

FEHBAK > FG ERIK TN AP ZIALZ HIERAE » KT ARE
96 4 10 A 31 B F#48 fpdkte ik -

This gap is standard for the tube coupling configuration used for this clamp
design. A typical tube coupling configuration, with gap dimensions, is shown in the ref
/G AMM.

b KA SRR A R AR 4 A BF 0 M FE VT 4228 AMM38-32-00403 E B 401(B)
(F B 1.6-4 P77 ) s M L AT B KA Pl AR iR 2 X &S BB K EAIESET » 6@\
LM EERAEE 011t E 0.17 =X F -

0-RINGS

SLEEVE CLAMSHELL

COUPLING

—={=—0.11-0.17 INCH
(2.8-4.3 mm)

TUBE COUPLING
CONFIGURATION

1.6-4 JBEKAGEBIESHIERKLE

1642 BEAEZE I

TUBE

IRIE I &N 8] 737-X R Ak T 42 B 4 9% 417A8630 (Status Date 10-08-04) i 7k
B O RBEAFESLEMZAZTERE 01500 F (8 165) Hi
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737-800 A M RAKEE T M AT ARAE THR T o

||I LY =t
o %
sl | -
\
JR | i\ N & A
|III lf".. = P 1
s 715 I o NGB\ '
= =5 !
; L iy iy
{ fo |

B 1.6-5 EKAEEoEHEAMEIER

B KPR Z B A M BEARE S o F R BE s RN ME AR R BEKEK
0o (RIGIEFAE] 737-X B TAZE %I 417A8630 0 AR s B R Mk F 4
MR EZ R > FE 1.65°

1643 EKEXNINEFEREDE

FUHEAKFRARE 96 F 10 A 25 8 24z HRIE 1-661368477-1 ) B ik
& 0 737-800 A A A T A R AAESR B AR B v R M BE R BRI
N B EFMARMEETFMF s KRG AARE 96 £ 10 A 31 B Mz RHmIR
1-661368477-2 X Z 4= T :

Boeing plans to include a special note with the gap dimension of 0.15 inches
at the waste tank drain flange and adjacent tube into the AMM. This gap is

standard for the tube coupling configuration used for this clamp design.

LR BRI AM AL — T RANIE S BAR AR S M IE > B 0.15°F 0 M F



oy 8 3 E AR LB A B 3 T K F AR T F o

A EAARE 96 F 12 A 5 B Mz H4 % 1-661368477-7 #1 k& » KR

o HIER G E R &4k A 0.26 T A28 TAER AT AL E X AR R IEAR 0.15 »F & & 7T K

B kEARE 96 F 12 A 7 B M2 R4mIE 1-661368477-8 28 » REE T &
(Clamp) TREZALRPT o

KEERA T T

n\\

Boeing advises that a gap of 0.26 inches at the interface between the waste
tank drain fitting and the ref /E/ tube assembly is acceptable as long as the

clamp can beinstalled at this interface.

1.7 X&EZEA

o\

AR > GH AL ERGMAIMBYE - B S THRA - hE R
UTC 0200 B (& 3krFf 1000 ) Mo X fRBI &4k A © R& 360 & > Aik 11
B/ R #EEE 330 EE 040 ; FLALE 3500 AR K E ; HES00K - B
£ 800R ~ A& 1,800KR ; BE 28°C ~ 8 24C ; 5 A# 214 1008 @ 3 ¥
B MG AL-#E 500°R ~ AE 900 R ~ £ F 1,800 KR » ARBEMETE » 6% kR
Wi o ZAMRAHE L2 FTE S E 4B 20,000 R o

FUETAARFEHAREIDARLRETSRIE » RARI > £FH &

B H#% UTC 0500 BF (R REBF M 1400 BF ) b X AR &4k 5 © B &) 210 & » K&

6 Z/BF > B e EysulE 100 B E 250 K s A RLE KA 1022 5 #HE 3500 5
B 32C -~ EB21C s EAB T 1014 B M o

RESVEBATEHFRARLARER & > ZRR S EZ R E A R 0 iR
# 25 B [BF o

1.8 BhEMZE
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ARLFER AN o
1.9 :#fE
AR FHAEM o
110 3k
1.10.1 #3P4E ¥
HRAL B B 5 = D3 #HOF 46 5 2373 B Y AT B e T

1. 0901 BF (B3t & HBFR ) AMb LA : 0005 BF (G HEFH ) &
&% A

2. 0905 BF (&b bbfi) 248 245 5 d 1R P& 3L FI&ESE %44 5 0018 B
(& bE HBF M) LAk 5

3. 0923 #f (& 3bF3eFM) AeKEFEU 3R FIMY 5 0928 BF (&L & HAFH)
WA

4, 0929 B (&b g 3ubs i) Aoih 2354 ok 5 0938 BF (& 3bF 3uBF R ) HaE

5. 0952 Bf (GhgHbfH) TEMEEBFLELNTRERITS s 10485 (&
Jb g B M) 97 F A5 F B 4RLAE

6. 1018 Bf (& by HbFM ) AMBEMELENFITHE -
WA sk > RakAL RAT B ARIPAE £ Rk R R RZHH o

111 RAvesk R
1111 EA=EFusas

#H K E Fairchild Model FA2100 %! ] & X A28 & 324k & ( Solid-State
Cockpit Voice Recorder, SSCVR) » # 7 & % Bl L-3 Communication 2 ] » #F3% &
73543 B 2100-1020-00 & 00173 ° % LB AR5 5304k B 8 4 3k & - BBy
IR EBEES B AL~ S| BE B AR BAEERSLEBRFIELRL o



SSCVR T #4504 254 B4k % (Erase) » B4 A EEH% £
AR 46 B & 1335 ¢ 51 BF 5 ARk A & 1512 @ 48
& R

D24 %y s WhkeH BAF o

BF > FTAR# L BF B & 1539 : 15 B 0 3F

¥ FiBAL o

123

H A ~ I~ BIHAM

% 10 4R SR F IS = MBI A B H KT

UTCBFM | B A% MM EX- L
0452 : 04.7 1352 : 04.7 CAM-1 (REARMALEERBECHETER
0452 : 08.8 1352 : 08.8 CAM-2 [%
HRBRREBEARME . AAREWRBRREWRRS
0452 : 09.5 1352 : 09.5 CAM-1 . .
HE . HAACRE ..
0452 : 21.4 1352 : 21.4 CAM-1 AR R & IMG T2 I @ &) 2] 89
0452 : 25.0 1352 : 25.0 CAM-1 (Tl BB ECER ... AREF TR,
0452 : 35.3 1352 : 35.3 CAM-? |..
0452 : 45.6 1352 : 45.6 CAM-1 |#% ...
0452 : 45.9 1352 : 45.9 CAM-? A4 preflight... & 3bd R 698 4& 4 7 A 45 5
0452 : 49.2 1352 : 49.2 CAM-1 [&
- CAM-1: EER B A CAM X435 CAM-2: @ B8 B & CAM X435
CAM-? : 36 R &% Pk

1.11.2 MALEHF T4k B

G
Flight Data Recorder, SSFDR) *

& Fairchild Model FA2100 # [ |
B & £ H L-3 Communication 2 3] » #3% &

X MAMEH SR (Solid-State

%3] & 2100-4043-00 & 000177291 ° #%3t4k % 304k % 44.88 /N Z Rt '~7H

FHA AL > PEAR TN IR RD G ME U ATAES o

o FhaCsk BTk

4 —F8 RALL B 0 54 ICAO ANNEX 6 TYPE | AE » R 328sb 248 o

13:26:09 E k3 13:30:58 7eék HiTik

sk BRI MRS REE o F

! figk L # [ DFDAU 737-600/-700/-700C/-800/-900 DATA FRAME INTERFACE CONTROL AND
REUIREMENTS DOCUMENT, DOCUMENT NUMBER: D226A101-2, REV G]
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G
112 MZEZBETH

Ak 2007 £ 9 A 20 B AMEE g 53f% > aERH A B IUTERR E
s BRAE 46 B E R K 30t (7729 ) B&k o FHRRASTHELGES A
s IR E N Sl BT X AR E LB T (NTSB k& I3y L4k TAZ6F 74040 e A%
MRS IKER Y ) A 200749 A 22 B E 9 A 25 B 4B G H FERETHR
B o BARIFFALY BF M LA K4 EO 738-53-00-0068 Fuselage Skin Damage
from Approx. Sta 839.2 to 869.7 Outboard of S-27L %Y A HE RE= & o

7 W F A LT Z ARG E @ T 46 T 5 SR AA L () F RS ARG
E AT R R AT IR 5 ()AL B AT S AR & 0 A AT 3 WAL B 4
R AT F RSB AL T Sk F B L 0 SR 1-624827258-17 L4 T
1-624827258-26 < & L » VA B iy F AL B R T RS L BOK & R AT R AR5
Z A8l 89 E S IR 1-624827258-28 L4 3 1-624827258-29 3 ()AL ME &
—r B A Sep-28-2007 i B GRE » HHEMEE S Oct-17-2007 X &
FR > VA k(292 (3)F A4 M E SR A e ST = o

AN EEER R > B 1.12-1 (A) ~ (D)AT T s AR EEMEZ XA R®D
VAR FAbAR IR S A SR AR ARAT B S TR AT BB | 3B 1.12-2(A) ~ ()T~ - B K
R T TAEB R AL B XA 0 B AR SR AL E - AR I S2710
X HEMT 2B R K 0 $1 S27L HiAir WIAE 0 BALANBE AR B O A IE T 7 A 4L Gk i
R RSB A E R A o

RGBT EIT A BBBE TN > BRZE F R % G 84 S271 sMal
(outboard) » A7 1 % BS 839.2 £ BS 869.7 2. » & MH1815 51k » 4o KEp
1.12-3°

FH AL 2007 4 10 A 11 B AERIRR & 2 MRR TS E X b R



TEHBRAATE RN ERRERGE » AL RFEARE 1121 5 1128 %

B o

1.12-1 (A) MM R LML R

1.12-1(C) MM R ektmsp R A
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LHF IR

1.12-2 (B) k4% 787 FRAE AT BB K




1.12-2 (E)

sb45 807 FaAE A8l 52 iR Ak 4a 3% R B
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--.\ ,f::i'

1122 (F) 4% 807 I 1E ) 5 A




1.12-2 (1) sk4x 827 RAiE AR BB K

& A -‘ \rl -i. I

1.12-2 (K) s34z 847 FatE AT #% B R
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B

112-2 (M) sh4 847 FAE #4118 B

1.12-2(N) s64% 869.7 HEERRAT LB T ARA




1.12-2 (O)

4% 867 FAAE AT 2] FR K
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112-2(R) #tw&idiE R KR H

1.12-2(S) HieiRiEh K ik R K




1.12-3 R E

1121 MERZBEFRRA

FUAAME FREA Z LI5S EO 738-53-00-0068 TR B 53 » 6,35
FRBEBFRERIATE  AEAZEBRERHBER > 88 30t (T725) X
BB > YA 40.25F k. 20.45 it RS9 R AT AR 0 BB S27L HiHT
Fob s RE—EARSAE 4K 0 RETE - ZF»MEE LK 40.25
st 2045 ot Y B S SME R 0 A FEEE S K AT ERALEIRR > At
FHlaREZARERHBER  ACLERAFREZRERBEZLAL » LEITE
W—FHmiR i o WA RN FZ AR ERI B TR ETTHERE OB KE
G~ BIBER S M BB FER AR T IR ERZI B TR - @R ELBEF
FTHFEE 1.12-4°
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5TA 3TA 3TA STA 5TR 5TA TR 5TA 5TA
TEZTA TZrC TZTE TiTGa TErl TAT TAT 27 B&T

STA ETA ETA ETA ETA 5T 5TA STA
TET Tire 2T TEFF T2TH TZTd Tar BOT

EANESRNY NN

| |
mAE |
0[0[0[0[0[0|0|0[0[0[0[0[)

ETA NTA  gTa
[ - VP R L

SECTION &T

]

— E A
— R A
— AT T b

Q HABER B
2 GBI R R A

B 1.12-4 BEHyHARE
1122 EBKAZ#HIBEEZRR

AERALBRPAELEZRER  BRBKEE O THFBGERF KBRS
LRI FRREMARAB AL ORES X BEOE TS 2O TASRS » i
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Figure 8 — Cross Section Failure Modes
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Figure 19 - Finite Element Results, Forward + Down Combined Loading, Max Principal Stress

'.

® Poak Tension =
W Crack Origin

Crack Growth
Direction

b 4
Chped 5ot FORMWARD « DOWH u
Defomed0 001 25} TOTAL TRANSLATION =¥
Cortour SHELL MAX FRINOFAL-1/2 i

Figure 20 - Finite Element Results, Forward + Down Combined Loading, Min Principal Stress
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Figure 21 - Finite Element Results, Aft + Down Combined Loading, Max Principal Stress
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Figure 22 — Finite Element Resulls, Aft + Down Gombined Loading, Max Principal Stress
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Figure 17 - Finite Element Results, Down Loading, Max Principal Stress
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Figure 1B - Finite Element Results, Down Loading, Min Principal Stress
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Figure 19 - Finile Element Results, Forward + Down Combined Loading, Max Principal Stress
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Figure 20 - Finite Element Results, Ferward + Down Combined Loading, Min Principal Stress
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Figure 21 — Finite Element Results, Aft + Down Combined Loading, Max Principal Stress

Figure 22 — Finile Elemenl Results, Aft + Down Combined Loading, Max Principal Stress

Ulratithec]
- A+ Diown 1
- Foued |0 o I

Pure Tension =

Crack Ongin

]

eyl
Dutput et AFT « DTWH
’me TOTAL TRAMSLATION 14140
Canbonir SHELL MIN PRIMCIPAL 172

236 WERGTIAREAEN 234




AEC — np=wmens

Figure 8 — Cross Section Failure Modes
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1-1 FAA #3531 & U4 9% MRBR 53-250-00

g\hﬂa"/"ﬂ 737-600/700/800/900 MAINTENANCE REVIEW BOARD REPORT
STRUCTURAL MAINTENANCE PROGRAM
MRB P INTERV AL APPLICABILITY
ITEM G
NUMBER | M | ZONE | ACCESS | THRESHOLD | REPEAT APL ENG TASK DESCRIPTION
53-25000 | S 143 S1402 BYR 6 YR ALL ALL INTERNAL - GENERAL VISUAL: Aft Bilge
144 NOTE 24000 FC 18000 FC Inspect aft bilge skin panels (skins, frames, stringers), longitudinal lap splices,
NOTE NOTE circumferential skin and stringer splices, (note: located at Sta 7271 for -200 and 727L
for -200ER models). Sta 727 bulkhead and pressure web, and cargo door cutout
surround structure in bilge.
INTERVAL NOTE: Whichever comes first.
ACCESS NOTE: Remove cargo floor panels and scull plates. Remove/Displace insulation
blankets as reguired
53-26000 | S 145 5140 12 YR 8 YR ALL ALL INTERNAL - GENERAL VISUAL: Area Aft of Cargo Compartment
146 NOTE 35000 FC 24000 FC NOTE Inspect area aft of cargo compartment, including: 1. Skin panels (skins, frames,
NOTE NOTE stringers), longitudinal lap splices. circumterential skin and stringer splices; 2. Aft
entry and galley door cutout surround structure in lower lobe; 3. STA 1016
bulkhead, including chords, pressure web, stifeners, chord/web attachments, 4.
Stringer splice fittings and tension bolts at STA 1016,
AIRPLANE NOTE: Task not applicable o -900ER and -800 with Flit Pressure Bulkhead
installed
INTERVAL NOTE: Whichever comes first,
ACCESS NOTE: Remove aft cargo compartment aft bulkhead panel and potabke water tank.
displace I as reguired
STRUCTURES
Feb 7 D626A001-MRBR PAGE 3117
BOESG PROSSETARY . Codp @M 1 UnowD S50 W0k - 500 116 0A09 tor 9% &
Soeing Confidental Commercial Information for the exclusive use of the NTSS and Investigation Pamicipants - No Publc Release -
1-2 % % MPD 53-250-00
MPD P INTERVAL APPLICABILITY
ITEM AMM G MAN-
NUMBER |REFERENCE|M | NOME [ACCESS| THRES. |REPEAT| APL ENG |HOURS TASK DESCRIPTION
53-250-00 | 51-05-01-210 | S 143 S1402 8YR 6YR ALL ALL 250 |INTERNAL — GENERAL VISUAL: Alt Bilge
53-05-03-210 144 NOTE |24000 FC|18000 FC Inspect aft bilge skin panels (skins, frames, stringers), longitudinal lap splices,
NOTE NOTE ciraumferential skin and stringer splices, (note: located at Sta 7271 for-900 and

727L for-900ER models); Sta 727 bulkhead and pressure web, and cargo door

cutout surround structure in bilge.

INTERNAL NOTE: Whichever comesfirst.

ACCESS NOTE: Remove cargo floor panels and scuff plates. Remove/
Displace insulation blandest as required.
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fisk— KE 737 R BUHEEESTE M

2-1 FAA MRBR 53-838-00

@,ﬂ'ﬂf—ﬂvg‘ 737-600/700/800/900 MAINTENANCE REVIEW BOARD REPORT
ZONAL MAINTENANCE PROGRAM

MRE INTERVAL APPLICABILITY
ITEM
NUMBER | ZONE | ACCESS | THRESHOLD REPEAT APL ENG TASK DESCRIPTION
53-834-00 14 B2z 36000 FC 36000 FC ALL ALL INTERNAL - ZONAL (GV): Aft Cargo Compartment
142 NOTE 12 ¥R 12 ¥R

Perform an internal zonal inspection (gv) of the aft cargo compartment - section 456 and
NCOTE NCOTE 47 (part), sta 727 to sta 947.5.

INTERWAL NOTE: Whichever comes first.
ACCESS NOTE: Sidewall panels removal required.

53-83600 142 822 1500 FC 1500 FC ALL ALL EXTERNAL - ZONAL (GV): Aft Cargo Door Surround Structure Fittings and Stops

180 DY 180 DY Perform an external zonal inspection (gv) of the aft cargo door surround structure
NOTE NOTE fittings and stops - section 46, sta 827.

INTERWAL NOTE: Whichever comes first.

53-838-00 141 822 5500 FC 5500 FC ALL ALL INTERNAL - ZONAL (GV): Aft Cargo Compartment Vacuum Waste Compartment
NOTE 24 MO 24 MO Perform an internal zonal inspection (gv) of the aft cargo compartment vacuum waste
NOTE NOTE

compartment.
INTERWAL NOTE: Whichever comes first.
ACCESS NOTE: Vacuum waste compartment panels removal required.

53-840-00 143 822 13000 FC 13000 FC ALL ALL INTERNAL - ZONAL (GV): Area Below Aft Cargo Compartment

144 NOTE B0 MO B0 MO Perform an internal zonal inspection (gv) of the area below the aft cargo compartment -
NOTE NOTE section 46 and 47 (part), sta 727 to sta 947.5.

INTERWAL NOTE: Whichever comes first.

ACCESS NOTE: Center floor panels removal required. Cargo loading system removed!
displaced as reguired.

ZONAL
Feb 05/2007 DE26A001-MRBR PAGE 4.1-14
BOENG PROPRIETARY - Copyright [ Unpulitahad Work - Sen 550 pag e for detals
Bosing Confidential Commercial Information for the exclusive use of the MTS8 and Investigation Paricipants - Mo Fublic Release -
2-2 7% & MPD 53-838-00
MPD INTERVAL APPLICABILITY
ITEM AMM MAN-
NUMBER |REFERENCE|ZONE| ACCESS | THRES. |REPEAT| APL ENG |HOURS TASK DESCRIPTION
53-838-00 | 05-41-01-210 | 141 822 5500 FC | 5500 FC | ALL ALL 0.25 |INTERNAL — ZONAL (GV): Aft Cargo Compartment Vacuum Waste Compartment
NOTE 24MO | 24MO Perform an Internal zonal Inspection (gv) of the aft cargo compartment vacuum
NOTE NOTE waste compartment.
INTERVAL NOTE: Whichever comesfirst.
ACCESS NOTE: Vacuum waste compartment panels removal required.
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2-4 ¥ 41 AMP53-838-00 #4T304%

AT MRBE 955 11 A 24 A

B ¢ 14
; v 7

CHIMNA AIRLINES %

ol G JOB CARD ¢
s | acrvee | mowes. TiTE il
581759 738 |B16805 | INTERNAL ZONAL INSPECTION (GV) OF THE e | p-1410-30-11 S
iR T ST AFT CARGO COMPARMENT VACUUM e

SKILL sizE | Tme WASTE COMPARTMENT BY PAGE & OF3
Qc 1 1 1 EVENT
AMP 53-838-00 : a2
PFM. BY INSP. JOB DESCRIPTION
i
ZONAL

@ MPD ITEM: 53-838-00
INTERNAL - ZONAL (GV)| AFT CARGO COMPARTMENT VACUUM WASTE COMPARTMENT
ACCESS PANELS/DOORS: 822 —

r!-:#n%
‘ |
ACCESS PANELS NOTE: mmmmmm ﬂmmﬂw
VACUUM WASTE COMPARMENT PANELS REMOVAL REQUIRED.

*581769ZP-013
B16805

DEFINITION OF ZONAL ViSUAL INSPECTION
A GENERAL VISUAL INSPECTION OF:

(1) ALL VISIBLE PARTS OF STRUCTURE BY LOOKING FOR DEGRADATICN SUCH AS
DAMAGE, CHAFING, DEFORMATION, CORROSICON, LEAKS, CRACKS, AND GENERAL
CONDITION OF FASTENERS. »

(2) ALLVISIBLE SYSTEM INSTALLATIONS (E.G. WIRING, DUCTING, TUBING, PLUMBING,
PULLEYS, BEARINGS, FITTINGS, BRACKETS, ELECTRICAL BONDING, ETC. ) AND
COMPONENTS, (E.G. ACTUATORS ACCUMULATOCRS, VALVES, LIGHTS, ETC.) FOR
DETERIORATION/IRREGULARITY SUCH AS DAMAGE, FAILURE LLEAKS, MISSING
PARTS, CORRCSION AND PROPER ATTACHMENT.

(3) ALL OPENED AND REMOVED ACCESS DOORS AND PANELS WHERE LISTED,

(4) WHENEVER PHYSICALLY POSSIBLE, THE ZONAL INSPECTIONS WILL BE
CONDUCTED WITHIN TOUCHING DISTANCE UNLESS OTHERWISE STATED.

THE INSPECTION TASK DOES NOT-PROVIDE A SUMMATICN OF ALL ITEMS TO BE
INSPECTED WITHIN EACH ZONE BOUNDARY, BECAUSE IT IS CONSIDERED THAT THE
PERSON HAS ADEQUATE LEVEL OF KNOWLEDGE OF THE AIRFRAME AND SYSTEM
INSTALLATION. HOWEVER, THE EXTENT OF THE INTENDED AREA OF THE INSPECTION
IS DEFINED BY THE ACCESS, IF ANY, LISTED WITH INSPECTION ITEM.

DEFINITION OF EXTERNAL/INTERNAL
INSPECTIONS ARE CLASSIFIED AS "INTERNAL" OR "EXTERNAL", b
* AN INSPECTION OF THE AIRCRAFT IS CONSIDERED “EXTERNAL" PROVIDED THAT:
A) [T IS AVISUAL INSPECTION
B) ACCESS IS GAINED THROUGH A DOOR OR HATGH. NO TOOLS REQUIRED

C) NO REMOVAL OF FAIRINGS, LININGS, INSULATION, EQIPMENT OR STRUGTURAL
COMPONENTS ARE REQUIRED

D) ITIS NOT INSIDE THE WING, FIN OR STAEBILIZER BOX STRUCTURE.
ALL OTHER INSPECTIONS NOT COVERED BY THE ABOVE DEFINITION ARE “INTERNAL".

—— TTRIIOR BATE KCCBWALISHED |
’ : L
e 1 on 1 G0

_ QPOBMNO82F1R2
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CHINA AIRLINES
& T e ettt g e L JOB CARD
M| ACTYPE | AcRES TITLE e T
581769 738 B16805 | INTERNAL ZONAL INSPECTION (GV) OF THE Fég#f‘;& P-1410-30-11
T AFT CARGO COMPARMENT VACUUM o ———
L size WASTE COMPARTMENT BY
Qc 1 1 1 EVENT
AMP 53-838-00 AV 2

PFM. BY

INS2.

JOB DESCRIPTION

&

r,f.:>¢05

E2 EXAMINATION 2
GENERAL VISUAL INSPECTION USING ACCESS MEANS: IT MAY REQUIRE FOR

EXAMPLE THE USE OF WORKSTANDS, DOCKS, "SNORKEL" CRANE, AND IF
NECESSARY OPENING OF SPECIFIC PANELS. THIS LEVEL OF INSPECTION DOES
REQUIRE ACCESS MEANS AND [S MADE UNDER NORMAL LIGHTING CONDITIONS

SUCH AS DAYLIGHT, HANGAR LIGHTING, OR FLASHLIGHT. CLEANING MAY BE

REQUIRED.

PERFORM AN INTERNAL ZONAL INSPECTION (GV) OF THE AFT CARGO COMPARMENT
VACUUM WASTE COMPARTMENT.
(Figure 220)

Inspection Resutt: __ 44 57(4{10?

STATION

QATE

ACCHWALISHED

1-,

_ QPOBMNDB2F1IRZ °

TPE [11‘5'95}.“47
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#ATBHMERE 4514 3HR

PR f)'%'

Bﬂ JOB CARD

CHINA AIR
5 VRRTE A A TR
WORKORDER AGTYPE | AfC.REG ’ TITLE e iy
B10 B16805 | INTERNAL ZONAL INSPECTION (GV) OF THE | smuave | .~ —
_icwﬁlﬁ; Tk B el AFT CARGO COMPARMENT VACUUM | ovOs.200¢ | 14703011
KL SiZE TIME WASTE COMPARTMENT BY PAGE 1 OF 3
Qc 1 1 i s EVENT
: AMP 53-B38-00 avz
PFM. BY iNSP, Z JOBE DESCRIPTION
I
ZONAL

MPD ITEM: 53-838-C0
INTERNAL -ZONAL (GV): AFT CARGO COMPARTMENT VACUUM WASTE COMPARTMENT

UATTARIIN

(EAD)
ACCESS PANELS NOTE: *4B1016TM-0123*
oA VACUUM WASTE COMPARMENT PANELS REMOVAL REQUIRED. B16805

ACCESS PANELS/DOORS: 822

DEFINITION OF ZONAL VISUAL INSPECTION
= = A GENERAL VISUAL INSPECTION OF:

(1) ALL VISIBLE PARTS OF STRUCTURE 8Y LOOKING FOR DEGRADATION SUCH AS DAMAGE,
CHAFING, DEFORMATION, CORROSION, |LEAKE, CRACKS, AND GENERAL CONDITION OF
FASTENERS.

(2) ALL VISIBLE SYSTEM INSTALLATIONS (E.G. WIRING, DUCTING, TUBING, PLUMBING,
PULLEYS, BEARINGS, FITTINGS, BRACKETS, ELECTRICAL BONDING, ETC.) AND
COMPONENTS, (E.G. ACTUATCRS, ACCUMULATORS, VALVES, LIGHTS, ETC.) FOR
DETERIORATICNARREGULARITY SUCH AS DAMAGE, FAILURE _EAKS, MISSING PARTS,
CORROSION AND PROPER ATTACHMENT.

(8) ALL OPENED AND REMOVED ACCESS DOORS AND PANELS WHERE LISTED.

THE INSPECTION TASK DOES NOT PRCVIDE A SUMMATION OF ALL ITEMS TO BE INSPECTED
WITHIN EACH ZONE BOUNDARY, BECAUSE IT IS CONSIDERED THAT THE PERSON HAS
ADEQUATE LEVEL OF KNOWLEDGE OF THE AIRFRAME AND SYSTEM INSTALLATION.
HOWEVER, THE EXTENT OF THE INTENDED AREA OF THE INSPECTION IS DEFINED BY THE
ACCESS, IF ANY, LISTED WITH INSPECTION ITEM.

k: DEFINITION OF EXTERNALJ/INTERNAL .

INSPECTIONS ARE CLASSIFIED AS "INTERNAL" OR "EXTERNAL".

AN INSPECTION OF THE AIRCRAFT IS CONSIDERED "EXTERNAL" PROVIDED THAT:
A} ITIS A VISUAL INSPECTION

B) ACCESS 1S GAINED THROUGH A DOOR OR HATCH. NO TOOLS REQUIRED

C} NO REMOVAL OF FAIRINGS, LININGS, INSULATION, EQIPMENT OR STRUCTURAL
COMPONENTS ARE REQUIRED .

D) ITIS NOT INSIDE THE WING, FIN OR STABILIZER BOX STRUCTURE. *
ALL OTHER INSPECTIONS NOT COVERED BY THE ABOVE DEFINITION ARE “INTERNAL".

SETATION DATE RCCQM:\LISHED
o TN 03708 | AL

QPOBMNOB2F1RZ
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CHINA AIRLINES ‘@

(YT e JOB CARD
Y ihaeR AIGTYPE | AICREC. TITLE e ey
JH. LIANG
738 | B16805 | INTERNAL ZONAL INSPECTION (GV) OF THE | JFIANG [~ 0"
COST ENTER CREW | DOWN | WHRS AFT CARGO COMPARMENT VACUUM CHECKED
SKiLL sizE TRz WASTE COMPARTMENT BY PAGE 2 OF 3
Qc 1 1 1 5 EVENT
AMP 53-838-00 AV2
PFM, BY INSP, JOB DESCRIPTICN

E2 EXAMINATION 2

GENERAL VISUAL INSPECTION USING ACCESS MEANS: {T MAY REQUIRE FOR
EXAMPLE THE USE OF WORKSTANDS, DOCKS, "SNORKEL" CRANE, AND IF
NECESSARY OPENING OF SPECIFIC PANELS. THIS LEVEL OF INSPECTION DOES
REQUIRE ACCESS MEANS AND IS MADE UNDER NORMAL LIGHTING CONDITIONS
SUCH AS DAYLIGHT, HANGAR LIGHTING, OR FLASHLIGHT. CLEANING MAY BE

REQUIRED.

PERFORM AN INTERNAL ZONAL INSPECTION (GV) OF THE AFT CARGO COMPARMENT
VACUUM WASTE COMPARTMENT.

Inspection Resutt SATWEACER]

STATION

DATE

ACCOMPLISHED

TPE

JAN. 03765

QPOBMNOB2F1R2
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#ATEMEREI3F1A5H

CHINA /
pktsira : v JOB CARD / ‘3
__%‘;'R;ﬁ AICTYPE | ACREG. TALE ESUEDEY 08 D
3p1006 737-800 | BI&ROS INTERNAL ZONAL: AFT CARGO e | @-1a10-30
[ coerceMeRy | cren | tom [wes | COMPARTMENT VACUUM WASTE T
= i M COMPARTMENT s PAGE TR
2 FVENT
MLIAPG 1 | 075 | 075 AMP [TEM: 53-838-00 ] W
PFM BY INSP. JOB DESCRIPTION E
[ D
A L e
Y ACCESS PANELS NOTE: 5 LU
K} VACUUM WASTE CCMPARTMENT PANELS REMOVAL REQUIRED, - *3B1006CB-0113* .
1‘ e : B16805 i
L[ pri-es g | - Open afi cargo door. 7 5 =
4 :
\T : - Gain access to the inspection area as shown in FIG 1.
| [ress -
A e
= e~ -Perform an internal zonal inspection of the aft cargo compariment vacuum waste compariment.
‘ 2N ‘
Jord <5 o4
o A - Close the access 1o the inspection area as shown in FIG 1.
AL
| 4637758
i R
1 _
A1l |-cioseatcargo door.
oS o] | 7!
1 STATION f. DATE 1 _Acco um.s_n'
N T P N

QPOEMBOS2F1RY
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HATEBRMERELF7HA9HR

N BOEING. o
gl 3 737-600/700/800/5..0 A
TASK CARDS
+
DATE TAIL Né’g& ) STATION AIRLINE CARD NO. . BOEING CA"R Ho.
; 53-833-00-00
SKILL WORK AREA RELATED TASK mS]UN R , THRESHOLD REPEAT PHASE
AIRPL IFUSELAGE 1.1 4000 cYc 4000 cye
1.2 18 MOS 18 .Mos
TASK TITLE APPLICABILITY |
GEN VISUAL INTERNAL AFT CARGO CDHPARTHENT VACUUM WASTE AR b
COMPARTHMENT ALL . ALL
ZONES ALCESS
14 822
KECH | TSP
ZONAL

INTERVAL NOTE:
WHICHEVER COMES FIRST.

ACCESS PANELS NOTE:
VACUUM WASTE COMPARMENT PANELS REMOVAL REQUIRED.

MPD ITEM: 53-838-00
INTERNAL - ZOMAL (GV): AFT CARGO ‘COMPARTMENT VACUUM WASTE CDMPARTMENT

PERFORM AN INTERNAL ZONAL INSPECTION (GV) OF THE AFT CARGO
COMPARMENT VACUUM WASTE COMPARTMENT.

MEQC H‘AUTHORITY/

R

NORMAL|SQUAWK NO,
V "
CUSTONER FLEET EFFECTIVITY SOURCE
AFT CARGC COMPARTMENT VACUUM WASTE
ALL MRB | COMPARTMENT
PAGE 1 of 2
53-838-00-00 Cct 10/00

m{::;
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3-1. FAA MRBR 53-840-00

@,ﬂ'ﬂf’”ﬂ . 737-600/700/800/900 MAINTENANCE REVIEW BOARD REPORT
ZONAL MAINTENANCE PROGRAM

MRB INTERVAL APPLICABILITY
ITEM
NUMBER | ZONE | ACCESS | THRESHOLD REPEAT APL ENG TASK DESCRIPTION
53-834-00 14 822 36000 FC 36000 FC ALL ALL INTERNAL - ZONAL (GV): Aft Gargo Compartment
142 NOTE 12 YR 12YR

Perform an internal zonal inspection (gv) of the aft cargo compartment - section 48 and
NCOTE NCTE 47 (part), sta 727 to sta 947.5.

INTERV AL NOTE: Whichever comes first.
AGCESS NOTE: Sikdewall panels removal required.

53-836-00 142 822 1500 FC 1500 FC ALL ALL EXTERNAL - ZONAL (GV): Aft Cargo Door Surround Structure Fittings and Stops

180 DY 180 DY Perform an external zonal inspection (gv) of the aft cargo door surround structure
NOTE NOTE fittings and stops - section 46, sta 827,

INTERVAL NOTE: Whichever comes first.

53-8B38-00 141 822 5500 FC 5500 FC ALL ALL INTERNAL - ZONAL (GV) Aft Cargo Compartment Vacuum Waste Compartment
NOTE 24 MO 24 MO Perform an internal zonal inspection (gv) of the aft cargo compartment vacuum waste
NCOTE NOTE compartment.

INTERVAL NOTE: Whichever comes first,
ACCESS NOTE: Vacuum waste compartment panels removal required.

53-840-00 143 822 13000 FC 13000 FC ALL ALL INTERNAL - ZONAL (GV): Area Below Aft Cargo Compartment
144 NOTE B0 MO 60 MO Perform an internal zonal inspection (gv) of the area below the aft cargo compartment -
NOTE NOTE section 46 and 47 (part), sta 727 to sta 947.5,

INTERVAL NOTE: Whichever comes first,

ACCESS NOTE: Genter floor panels removal required. Carge loading system removed/
displaced as reqguired.

ZONAL
Feb 05/2007 D626A001-MRBR PAGE 4.1-14

EOEMNG PROPRIETARY - Copyght ) Unputialad Work - 500 150 page for dotans
Boeing Confidential Commercial Information for the exclusive use of the NTSE and Investigation Participants - Mo Public Releass -

3-2.7%%% MPD 53-840-00

MPD INTERVAL APPLICABILITY
ITEM AMM MAN-
NUMBER |REFERENCE|ZONE | ACCESS | THRES. [REPEAT| APL ENG |HOURS TASK DESCRIPTION

53-540-00 | 05-41-01-210 | 143 822 1300 FC (13000 FC| ALL ALL 150 |INTERNAL —ZONAL (GV): AreaBelow Aft Cargo Compartment

144 NOTE 60MO | 60MO Perform an internal zonal inspection (gv) of the area below the aft cargo

NOTE NOTE compartment — section 46 and 47 (part), sta 727 to sta 947.5.

INTERVAL NOTE: Whichever comesfirst.

ACCESS NOTE: Center floor panels removal required. Cargo loading system
removed/displaced as required.
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BigR— IRE 737 RYVEIMAERESTE ST

3-4. #41 AMP53-840-00 #47304%

7 - Lo . 238
voow S JOB CARD

ISSUED BY § 408 CARD
DATE NUMBER

WORK ORDER
MUMOER AIC-TYPE | AIC-REG. TITLE

v M.5LO
738 BI6R05” | GENERAL VISUAL INTERNAL: AREA BELOW | noviozaoas | E-1400-30-06

COST ENTERV CREW DOWN MHRS AFT CGARGO COMPARTMENT CHECKED PAGE 1 OF 7

SKILL SIZE TIME

Y
APG IMS 4 30 12 AMP 53-840-00 - EVENT
. - - ) P11CK

PFM. BY INSP JOB DESCRIPTION’

R

MPD ITEM: 53-840-00 *4B1016TM-0338%*
INTERNAL -ZONAL (GV): AREA BELOW AFT CARGO COMPARTMENT - B16805

A2
ZONAL

DEFINITION OF
ZONAL VISUAL INSPECTION

A GENERAL VISUAL INSPECTION OF:

{1) ALLVISIBLE PARTS OF STRUCTURE BY LOOKING FOR DEGRADATION SUCH AS
DAMAGE, CHAFING, DEFORMATION, CORROSION, LEAKS, CRACKS, AND GENERAL
CONDITION OF FASTENERS. :

1. (2) ALL VISIBLE SYSTEM INSTALLATIONS (E.G. WIRING, DUCTING, TUBING, PLUMBING,

S | . - PULLEYS, BEARINGS, FITTINGS, BRACKETS, ELECTRICAL BONDING, ETC.) AND

% o COMPONENTS, (E.G. ACTUATORS, ACCUMULATORS, VALVES, LIGHTS, ETC.) FOR
DETERIORATION/IRREGULARITY SUCH AS DAMAGE, FAILURE, LEAKS, MISSING PARTS,

ololad CORROSION AND PROPER ATTACHMENT.

(3) ALL OPENED AND REMOVED ACCESS DOORS AND PANELS WHERE LISTED.

ol.o & " AN INSPECTION OF THE AIRCRAFT IS CONSIDERED "EXTERNAL" PROVIDED THAT:
A ITIS _A VISUAL INSPECTION
B. . ACCESS IS GAINED THROUGH A DOOR OR HATCH. NO TOOLS REQUIRED
C. NO REMOVAL OF FAIRINGS, LININGS, INSULATION, EQIPMENT OR STRUCTURAL
COMPONENTS ARE REQUIRED ’
D. [T 1S NOT INSIDE THE WING, FIN OR STABILIZER BOX STRUCTURE.
ALL OTHER INSPECTIONS NOT COVERED BY THE ABOVE DEFINITION ARE “INTERNAL".
E2: EXAMINATION 2
GENERAL VISUAL INSPECTION USING ACCESS MEANS: IT MAY REQUIRE FOR EXAMPLE
THE USE OF WORKSTANDS, DOCKS, "SNORKEL" CRANE, AND IF NECESSARY OPENING
OF SPECIFIC PANELS. THIS LEVEL OF INSPECTION DOES REQUIRE ACCESS MEANS AND
1S MADE UNDER NORMAL LIGHTING CONDITIONS SUCH AS DAYLIGHT, HANGAR
LIGHTING, OR FLASHLIGHT. CLEANING MAY BE REQUIRED.
A. Consumable Materials
(1) AQ0247 Sealant, Pressure and Environmental-Chromate Type - BMS5-95
(2) BO00083 Solvent, Aliphatic naphtha (for acrylic plastics) - TT-N-35, Type i
(3) G02471 Tape, Skyflex noise reduction - GUA1001-1
STATION DATE - ACCOMPLISHED
TPE olo],0&"
 GPOBMNOBZFIRZ -
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CHINA AIRLINES iﬂ .
SISO, . i

i

__JOB CARD

o AC-TYPE | AICREG. TITLE harIel ey

P M.S.LO
738 'B16805° | GENERAL VISUAL INTERNAL: AREA BELOW | nov.oz2004 | E-1400-30-06
COST ENTERD CREWY DOV MHRS AFT CARGO COMPARTMENT CHECKED PAGE

SHILL SIZE TIVE . ay GE 2 OF 7

APG IMS 4 3.0 12 AMP 53-840-00 - EVENT

' - P11CK

PR, BY INSP JOB DESCRIPTION
A
1.  Floor Panel Removal

(1} Remove the screws and bolts that attach the cap strips, tiedowns, and floor panel
to the support structure.

boot o : NOTE: The bolts in different locations are of different lengths.
o1 Make a note of the location of the bolts. '
(2) Remove the following floor panels from forward cargo compartment (Figure 4-20)
140AF, 140BF, 140CF, 1400F,
AR - ’
o35 7 2. PERFORM AN INTERNAL ZOMNAL INSPECTION (GV) OF THE AREA BELOW THE AFT
o CARGO COMPARTMENT -SECTION 48 AND 47 (PART), STA 727 TO STA 947.5.
of\b‘{(‘é (with the floor panels listed in step 1 (2) removed)
i Inspection Result bhﬂ I&L
D[
B 5
Reinstall the following floor panels to forward cargo compartment by the Step 3
) 140AF, 140BF, 140CF, 1400F,
N
3.  Floor Panel Installation (Fig 401)

mo!-"h

(1) Make sure the tape, GUA1001-1, on the floor panels is in good condition.
(2) [fitis necessary to replace the tape, do the steps that follow:
(a) Remove the tape from the floor panel.

(b) Use the solvent, TT-N-35, Type II, to remove the remaining tape or adhesive
from the floor panel.

(c) Install the tape, GUA1001-1, on the edges of the floor panel.
1) Make sure there are no clearances (gaps) between the sections of tape.
(3) Putthe floor panel, cap strips, and tiedowns in the correct locations.

(4) Apply sealant, BMS5-95, on the screws and bolts, and install the screws and bolts
while the sealant is wet.

STATION DATE ACCOMPLISHED

TPE

AT TN

QPOBMNOS2F1R2
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BEEZRMMNIFHI 612 % 9 B48ix B & R EF -
k4 BEERYH

C a d COSH 0 & A 75 fx
®BIEHA | 0041 | 0.066 | 0.021 | 0999753 | 1.272578 | 6~9 E:4&
WP#5 | 0.09 | 0042 | 0061 | 0.999878 | 0.896018 | 12~3 T4k
#6 | 0203 | 0118 | 0122 | 0999331 | 2095175 | 9~12 %4
W47 | 0103 | 0018 | 0.08 | 0.999555 | 1.708681 | 12~3 T4k
WIE#8 | 0249 | 0.042 | 0437 | 0981079 | 11.16327 | 12~3 %4
®IEH9 | 0508 | 0.227 | 0391 | 0995896 | 519268 | 12~3 B:4@
3410 | 0135 | 0.129 | 0.147 | 0.999952 | 0.559125 | 9~12 4%
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I~ $ham a4
2 ~ w4 A €T BAS(SEM)iI & -
3~ AL R AT 5T -
4-BERETCEANR

S~ &fgamEE -
6
7
8 -

~ k4B K B 4842 8 (Clad Layer) & & & 3 -
- BEREAFEREER -
J& 4k 4% 88 F & #7(lon Chromatography) & bt $f #8 -

= BBERANS
L~ S

B 1 S 2 o 5] & 8 405 &Sk B-16805 ik & 737-800 &I Fa ik
RS RRZ MMM R AT A RS MELN Z A&
i ERRBEEADME - rlfdust EANADTFHFRFASD
M BERERY ol | REBHR -

B 3~H 124548 | Aflkoas 10 ZAABREZEL - L4
HiGRa BRTAE | BRLEMA TR EAZEERE @ L RGE
AP A R E M RABORAA c GERBERMCERELE
&+ | & (Exfoliation) » T2 B bt sb H 3| F -

2 ~ Bl & #4 X T T RMSECEM)RE

S iRt S0008-11-) 81 & (PO Box 90008-1 1-3, Teichung. Taiwan, R.OLC.) FORM 140069
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AT A CTFAAMEARRLGIE | KA EEwE 138
4 BP@rRANMADRFAARAFODEARE  2AMNED
RIZRBRER@MBOANY #A Gl 2RHHAL &%
PR B -

Wit O MRAN R T TRMMMESELLE 15 ARARE
FETAFEERSBMEE G450 (o 8 15(a) + 5 4 & P94 64 87 & 84
Aoy BR BB K (2o B 15(b)) » M I 5 A sl &9 7 @ R B 38 $1
HEGBA (B 150) TELHEZERWEE  MiSZ DR ER%EF
B - BTHARERBURBHW @A G R LY T 0K &2 i
EAH 4 AT T BARSE AE | U B (SEMEDS) r i s B W 2 4 A »
R 15d) BFRT—RTHERANIMNZ T T2 RS
Pz RCHak  r RAdmesteBanTEit  FE4ERE
ZHEELRRTRREARRESFHE T 75 AT R RR MR
R -

B S MU AN E 2T TFHUMERESROE 16 ¥EMKD2
Wl MaTH O MRA To4F - HABERFEARMNZ—RTEd
A mAME AU E 17 BFEAAERT 2 i B af
ZHEABRAE-HAANA G RARNA DR LS EF &R
RiEM - HBILH BMF R UKL B W 0 & 4B EAE(Overload) »
AR EHE DT QR M(Dimples) » b @ 16 X(B)HMT - A

i ik S0008-11-3 B4R & (PO Dox $0008-11-3, Taichumg, Taivan, R.OC ) FORLM 140-064
Tl (4-27023051 Ext 203030 g M M st
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W @AY 5 B (Shear Lip)ii FEFH N Wi@maFH » KL AR UE AR
Wi hENELHE -
ERRIA X

k—BEAAH 2 SPARK L@ B ok B Lims
4 AMS-QQ-A-250/5A M & £ 2 2024 §24-4 -

4~ REBRYTHENR
REAEMRERRER » T34 A 759 HRB» &2 4 T as R
WMPEHME298IACS » s P M E R AR A T3 B R IP - 54 AMS
2658B #1 2024 244 T3 RREREZ 2R B ETENMN 275~
3251ACS | & K% 63 HRB -

5. ahaknr
BISHEI9FHARERH L A ad T Fassismskimn.
BEFE AT OB - Bz 2024-T3 S4a4a K -
B 20~8 22 73 A4 EARKL Haf T Héehd@dia
ME -BBRLIGET FamBYkEREmschEis B4
Mm@ FLAREE T F e R B o8 -
6 ~ &+ & K R 448 (Clad Layer) R & ¥ 3
B 23~H 26 oAl oo b (eRER)PREREEEN &
REEXEA: Beekd L TQREES 0.0644 He4(16354m)~ T H 1y

 PEE AL PO008-11-3 B R (PO, Box GO008-11-3, Taichung, Taiwan, ROC.) FORM 140050
Tel: 04-2T023051 Exn S0 Sl A CrEn e M R
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SR 2 0.0625 3o(1587 um): 484588 L & A A 0.0056 3e+(141
um)~ T Fé A & 00054 3#o4(137 zm)

T-RBRAFARER
M 27~M 30 53l B4 14T - 0 EA BB T HFaenit
HEREMER %1 A 0.024 35+t (604 um)- 34 5 0019 3
oH(494 rm) 45k 7 & 0.023 #oF(584 um) 453k 10 & 0.024 3o+(615
pm) e (A Ao SR 680 B B & RE LA4E B B2 R)

8 » BB 8T K47 (lon Chromatography)& b 4 8
MAI NS MR A LS Rt 226 % HEESH KT RS
FHA)&B) B4 113 4 B 31 - AR EHHIT 5 ML
= F
(1) #e(a)
4 B (A)Er R E A S0ce £ 8 F K 18/ i — 8 — Bl i —
#FEE 1000cc »
(2) #&E(b)
4§ b SL(B)dr K& S0cc H#-FK » AwBk(60C)l o —if
i RS R—HFLZ 1000cc -
(3) HAk(c)
EERAREFREZFRAMBFREBEER(0% Acetic
acid) & # £ 1/10000 - R 48 &7 10 ppm BE R (c) -

£ P ik GOD04-11-3 BAT & (PO Box S0O0E-11-3, Taichung, Taiwan, B.O.C ) FORM 140-069
Tel: (:-272305 1 Exr S03030 ANSSFREN R
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(4) Ea(d)
AL CI” » SOy » PO, » % fr4kik 2 10% Acetic acid » 4
#iRE 10ppm z iF ik &(d) -
(5) #ik(e)
$A MERCK 2> ] L 43X & 48 Acetic acid #b/4>99.8% » ##%
1/100000 » i A 48 & # 10 ppm 2 & i (e) -

TR AT RAR] () (b))~ ()~ (d)~(e) FERNEBFTEY
& M (Retention Time) » 3K 45 R 4 %8 7 (a)do B 32~ F 3 (b)4w E 33 -
AiR(c)ie B 34 ~ Fik(d)ke B 35 ~ BiFAk(e)w B 36 -

AR (d) B 35 4 ko &-8EF % W 53 1 29 - 4] & CH;COO™ £ 0.996
min. * CI” ¢ 1.329 min. » PO, : 3.538 min. » SO, : 4.904 min. *

WERCE 34 REREE 36 HMAT AR MST
(CH3COO ™, 99.8% Merck Acetic acid)i# @655 & 2 %F 0.992~1.004
min.Z Peak r i 7 Mt 5 & 40 15 2 BR 8E R P - MR ERERAR &k T (CH;COO
Wb HERECRET .

Bk (a) 8 32 - Fak(b)E 33 - EaR(c)E 34 - ARk (d)E 35
PR T o MR iR X BRERIE R B B e R (E R R e B 2R
AR IC HERFLHE LS REFBEZHBRERATR
WP EREREEARSE T (CH;COO )5 » w44 RaEF(C )R AR E &
EARAET(SO4") » 2 B AL B R TF(PO, )KL MT -

% 902k POD0E-11-3 WK (0. Bax 90008-11-3, Taichung, Taiwan, ROC ) FORM | 4049
Tel: 04-27023051 Ex 503030 S SR Y]
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iE: @I E R ¢ Dionex-dx-120;
Column : Ton Pac AS4A-SC
Fluent * 1.8mM Na,COy/1.7mM NaHCO,
Flow Rate : 2.0 ml/min.

(6). & & (fEH £4)
B AR T2 REREERTHILS  RTFEEH AR
£# o UBRTIRE 99.8%2 MERCK Bk ( eLib M — i ofh » R AN
4 %4 )8 8 A 10ppm 238 3k (e). & bb 4 2 4% 38 48 8% & + (2),(b),(c).(d)
SERZERTRSRERARGHABHARR TSI AT

% -
Bt EHiEdoHh BHEE 2F0) HEFSX
" CH;CO0 s.gaxm: 28.1 ppm 2.5 |R93(3.18x1.13x10)
cl 315% 10 1.83 ppm 0.16  [3.15/(17.24x1.13x10)
p [CHiCOO | 1735x y:u: 54.6ppm | 4.83  [17.35(3.18x1.13x10)
cl 402x10° | 233ppm | 021  [4.02/17.24x1.13x10)
CH,c00 | 385x10' | 12.1 ppm 12.1
[ a 1.03x10° | 0.6 ppm 0.6
cHco0 | 370x10' | 11.6ppm 1.6
cl 1724x10' | 10 ppm
a SO | 3.88x10° 10 ppm
PO, | 1216x10° | 10 ppm
e |cHscoo | 318x10" | 10 ppm
W ARAHR
o SFaL S000E-11-3 A & (P.O. Bax 900081 -3, Taichung. Taiwen, ROC) FORM 140-069
Tel 04-2T023057 Bxx S03030 A MR
Fax (6. 22R46341 PAGE 7T OF 34
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HILL A B MRS RERFTHE RS RS Lk
SR AR 2024-T3 Clad $24-& - B4 M & d BILS4hsh 2464842
RER ERBETLAFEUE PREHFCEEAT K -

£ SEM MESRY  AMEes il Enslid 2Reqy
W RBEEMA AR ORAAMEABERLR R F & WA R
i BEB R LMD RFEETE - 865605 RO Faak
BT do £ 48 9L B P 300 B 8 4=k # 48 (Secondary Crack) 3t 48 4 3£ /¢
Z 4 - Bk &5 SEMEDS Re BBz p &R E 0%
L 2 AR A ] B R Ak T 3 A

E R AN MR SR S BFEh BAR R
BARZUALHERMAE L HE EEad LY TFuRSa
BUBBHOMBRTHABAERA  AEHPERAEANE DH
hEHE -

HELBEMRR  AERTABERARTZESHHK
REFTREZBBERB(BAZATERARERE ISR 28
TR S - o HERBT  dRARBHRAMERSGERY » £
ZLHEBMBRETARRET ARG BT  AMBRRSETH
BEETAEZRGATF H4AHHM T » sbdmF L fLaFid
BB EERR BEEMA -

HORETHREZBAKR SN LR PR IREEIARET I

ik SO00E-11-3 WA R (PO Box 90008-11-1, Taichung, Teiwan, R.OUC ) FORLM 140-08%
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mEAAET B IC ERGRARBSRERZERFHE
8T A fr A F] -

ERE T
1.

WP BAUE ) ML B-16805 BME A M WA 2024-T3 Clad 48
R FEEMAAMRBZIERTR -
BEAER R AR ERMH - LA E B # 4] 8 (Exfoliation) &
2 B KMERNAMNEEAAGHY  SHERLMHRA
REBARBOHFL  BERLIEHNER KR BSRAPEK -
HEARBHRRAEROERT BRI HABRTRARR
FeibAmEY  AUABTEAAORBETRA A2 M-
BTRVERER  RETREGBRAKR LT RRM G TR R
FATRBRGER  RESEETRTAAR -

i 8k S0008-10-3 BT & (PO Box S0008-11-3, Taichung. Taiwan, LO.C)) FORM 180-085
Tl (- 2702081 Ext 203030 EE R R Y
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E IOIR e—
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B 2~ 3 F& 737-800 A EMARM S R A H M RRR(MIA D)
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B4 BW2EARFERRT(TEHAN @ ER) -

& ¥ #Fak S0008-11-3 B E (PO Box 90008- | 1-3, Tachung. Tarwan, LO.C) FORM 140-048
Tel: 042702305 | Fxot 303030 L B gob LYY
Fao: (4-22B4654% PAGE 11 0F 34




BUsRA  FRRIBEARHERI B A BRI R

(.,E;‘)#iﬁ-ﬂ!&ﬁ%(ﬂaterials Test Report)ax

6~ R4 RAKA EMMR(T H AR @ER) -
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SCOPE

China Airlines reported thal a 737NG waste tank was leaking al the drain interface. They
subsequently inspected 12 aircraft and found 3 were leaking at the drain interface. These three
tanks were removed and senl to EDO for examination and repair. This repor documents the
resulis of the investigation conductad on the 3 returned tanks. A physical examination of the
fittings was conducted, as well as an analysis.

APPLICAELE DOCUMENTS

The following documents of tha latest issue in effect form a part of this specification to the
extent they are specified harain;

21. Cuslomer
Mone

2.2. Fiber Science
1930007 Waste Tank, 737-600, 700, 800, 80 gal. Final Assembly

PHYSICAL EXAMINATION

A physical examination of all 3 drains was conducted. This axamination involved pictures of the
lanks as recsived from Ghina Air, removal of the end of the drain filling from the tanks,
dimansional comparison, and detailed documentation of the features of @ach drain.

3.1. General observations

The following obsarvations weare made during the physical examination and are commaon o 2 or
maore of the drains. Pictures of each drain are included in the appendix. The black permanant
marker line in the pictures indicates the bottom mald fine of the fittings. To aid in examination,
the end of the filing was cut off just behind the aft flange.

Physical dimensions were takan of the flange area on all three fittings, as well as on 3
production fittings for comparison. The inner diameter doss not appear 1o be warped or
deformad en any of the retumned tanks. However, the measured dimension are smaller than
the drawing due to waste buildup on the inside diamater of the fitting.

The afi flange is intact in 2 of the 3 fittings. Measurements show the aft flange varies in
thicknass on the returned tanks more than the uninstalled drains; however the dimensions is
within drawing toleranca. On all 3 fittings thera is some evidence of damage to the aft flange.
The forward upper comer of the aft flange is rounded in several placas,

Forward flange is cracked on all three drains, and parns of it are missing in two of the thres
drains. The cracks occur mostly in the lower outboard quadrant {figure 7) from 70 to 200
degreas. The cracks in the forward flange occur in two different and distinet forms. The mast
comman crack method, from hereon referred 1o as crack mode 1, is a diagonal crack face
baginning at the inside of the o-ring groove and progressing forward and inwards, as shown in
figura 8. Failure mode 1 cracks have a dark digscolored face, like that of the inside diamater of
the fitting. The crack face is relatlively smooth and regular, with small concentric ridges (Higure

EDO FIBER SCIENCE SIIE CODE IDENT DRAWING MO, REVISION
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3). The ends of the crack are white in two of the 3 fittings. Nolches, as labeled in figures 4 and
5, are saan in the concentric ridges on the crack face in 2 of the 3 drains investigated.  Failure
crack moda 2 is less common but distinctly differant than crack mede 1. Crack mode 2 begins
at the forward surface of the fitting and progresses inwards towards the corner of the o-ring
aqroova (figure &),

The o-ring groove is discolored in spots, as shown in figure 5 and figures 9 threugh 11, The
majority of the discoloration is nol in the area of forward flange cracking indicated in figure 7,

3.2. Detailed Observations

Detailed cbservations were made on each drain and are documented in the following sections,
as well as diagramed in figures 9 through 11,

3.2.1. Observations on S/N 09-00-777

Measuremeants were laken of the drain flange on S/N 09-00-777 on 11/4/07.

Inner Diamater

Drawing States Should Be = 3,135 +/- 0.015

Production Parts ARE = 3,135 to 3.121

Damaged Drain IS = 3111 3.112 3,105 3.097
At flange

Drawing States Should Be = 0.085 +/- 0.010

Production Parts ARE = 0.064 to 0.061

Damaged Drain |5 = 0,089 0087 0084 0071 0.067
Forward Flange

Drawing States Should Be = 0.065 +/- 0.010

Production Parts ARE = 0.065 lo 0.062

Damaged Drain IS = 0.068 0.088 0.068 0.067 0.0685 0.067

Figure 9 is a diagram of the damage to the S/N 09-00-777 fitting. Cross sections of the fitting
ware drawn at various locations around the circumferance 1o highlight features of interest.

Cross-section AA; There s no prenouncad rounding of aft flange comers. The forward
flange is broken off al a sharp angle in a mode 1 crack, but the flange piece is still
allached, Forward flangs is tilted forward.

Cross-saction BB: The forward comar of aft flange is rounded. The forward flange is
broken off in a mode 1 crack but still attached, The broken piece of flange spirals
torward and inward.

Cross-section CC; There is no pronounced rounding of aft flange comers, The forward
flange i partially broken in a mode 2 crack, The forward flange is bent afl, the opposite
direction shown in cross-saection BB.

Cross-section DD: The forward corner of aft flange is rounded. The forward flange is
partially broken and bent forward. The crack is mode 1 and the angbe of the crack face
approximately matchas thal of sections AA and BB.

The aft lange has some evidence of small nicks. The aft flange varies in thickness, as can be
saan in the measurements listed abova,

EDC FIBER SCIENCE SIZE CODE IDENT DRAWING MO, REVISION
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The forward flange is broken in one location, on the boltom of the fitting (figures 1, 2, and 9).
The flange is cracked over 200 degrees, from 20 degreas 1o 220 degrees. The remaining
flange s alzo benl forward at 320 degrees as shown in cross -section DD, One end of crack is
still white, near cross-section GG,

3.2.2. Observations on S/N 10-00-789

Measurements were taken of the drain flange on S/N 10-00-789 on 11/4/07

Inner Diamater

Drawing States Should Be= 3,135 +/- 0.015

Production Parts ARE = 3.135 1o 3.121

Damaged Drain IS = 3113 3.108 3.111 3107
All Flange

Drawing States Should Ba= 0,065 +/- 0.010

Production Partz ARE = 0.064 to 0,061

Damaged Drain IS = 0.071 0.086 0.067 0.0685 0.088
Forward Flange

Drawing States Should Be = 0.085 +/- 0.010

Production Parts ARE = 0.065 to 0.062

IS= 00686 0063 0085 0.0686

Figure 10 is a diagram of the damage 1o the S/N 10-00-784 fitling. Cross sections of the fitling
wera drawn al various locations around the circumferance to highlight fealures of inlerest.

Cross-section AA: The forward corner of aft flange is rounded. The forward flange is
parially broken in a Mode 2 crack. The forward flanga is bant aft, inlo the o-ring groove.

Cross-saction BB: The forward cormer of the aft tlange is rounded. This is the location
of the worst rounding.

Cross-section CC: The lorward cormer of the aft flange is rounded. The forward flangs
is partially broken in crack mode 2.

Cross-saction DD: There is no pronounced rounding of the aft flange. The forward
flange is broken off complately al a sharp angle in crack mode 1,

Cross-section EE: The forward comer of the aft flange is rounded. The aft flange is
cracked al this location in crack mode 2, The afl flange is pushad aft along the crack
face,

The aft flange i chipped in several places. The damage faces are very rough, jagged, and
whiler than the aged but uncontaminated faces of the filling. The aft flange varies in thickness,
as can be seen in the measuremenis listed above. The adge of the afl flange is rounded in
places on the on the o-ring side, with the worst rounding on the top of the filling. There is a
claar, flaxible adhesiva substance on the owtside of the fitting just beyond the aft flange.

The right side of the forward flange is broken oft complately in a mode 1 crack, covering
approximately 2565 degrees extending from 10 lo 265 degrees, The edges of the forward flange
appear 1o be rounded, although nol as rounded as the aft flange mentioned previously. One
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end of the cracked flange is while, as can be seen in figure 3. The mode 1 crack face has one
large notch centerad al 140 degrees.

3.2.3. Observations on 04-02-1226

Measurements were laken of the drain flanges on S/N 04-02-1228 on 11/4/07

Inner Diameater

Drawing States Should Be = 3,135 +/- 0.015

Production Partz ARE = 3,135 t0 3.121

Damaged Drain 1S = 3.118 3121 3120 3120
ARl flange

Drawing States Should Be = 0.065 +/- 0.010

Preduction Parts ARE = 0.064 to 0.061

Damaged Drain IS = 0.068 0.071 0.071 0087 0.063
Forward Flange

Crawing States Should Be = 0,065 +/- 0.010

Production Parts ARE = 0,065 to 0.062

Damaged Drain IS = 0.06868 0.067 0.066 0.068

Figure 11 is a diagram of the damage to the S/N 04-02-1226 fitting. Cross sections of the
fitting were drawn at various locations around the circumferance to highlight features of intarast,

Cross-section AA; The forward comer of aft flange is rounded.

Cross-section BB: There is no pronounced rounding of afl flange corner. The forward
flange is broken off completely al a sharp angle in crack mode 1.

The aft flange is intact, although there is evidence of damage (figure 8). The aft flange varies
in thickness, as seen in the measurements listed abova. The aedge of the tlange is rounded,
maost noticeably at the top centered at 345 degrees, which corresponds to the smallesi
measurament 0.063". The afl flange is also noliceably rounded at 270 and al 115 in the area of
the forward flange crack.

The right side of the forward Hange is broken off, cracked through approximataly 145 dagrees,
from 65 to 210 degrees, The crack face is slanted in a mode 1 crack. Both ends of the mode
ona crack on the forward flange are whiter in color, The crack face has iwo notches, one al
115 and the other al 170 degrees.

4. FINITE ELEMENT ANALYSIS

A finite element analysis model was created of a cross-section of the drain flange. The model
was then analyzed to determine stress patierns under different loading conditions. This
analysis will help to predict the loading method that may have caused the cracks saen in the
physical examination.

41. Maodel Construction

The chjective of the finite element analysis was to analyze the distribution and gradients of
siresses in the cross seclion of the drain fitting. The drain fitting cross section was meshed with
plana strain plate elemants, as shown in Figure 12, The trends obtained from the finite elament
analysis helped 1o undarstand how the cross section of the drain flange behaved due o ils
geomalry. The actual magnilude of stiresses will scale linearly with the assumed thicknass of
the plane strain elemants, with the malarial propenies, and with the magnilude of the load
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applied to the model. Tharefore the exact thickness and malerial properties of the plane sirain
elemants are nol relevant 1o this type of analysis, and are not discussed. Any isolropic material
can be usad so long as it behaves in the elastic ranga,

The plane strain elaments were constrained on the inside diameter fo simulate the inherant
stability of a circular fitting, as represented by the blue triangles on the cross section in figure
12. Threa load cases of forward, aft, and down, were analyzed, both individually and in
combination. The load cases are illustrated by the green arrows in figures 13 through 20,
Thesea three load cases were judgad lo ba the mos! likely mathods by which the forward flange
could ba loaded.

4.2, Anlysis Results

Figures 13 though 20 show the maximum and minimum principal stirasses from all the load
cases analyzed. The most likely crack origin under any loading is &l a position of pure lensile
sirass, as any compressive stress will tend to close a crack rather than open it, Furthermora,
cracks are also more likely to occur in locations of rapidly changing stresses and geometry,
such as al a comer or radius. Once a crack has started, they grow away from their origin along
a line of approximately equal stress; if strass is higher on one side of the progressing crack
than the other it will bend away from the high siress in order to equalize stress. On figures 13
through 20 the position of the maximum tensile stress is circled and labeled as the crack origin.
The dotled arrow in each figure illustrates the most likely direction for the crack to grow from its
origin,

DISCUSSION OF RESULTS

5.1. Resulls of Physical Examination

From the physical examination of each drain, conclusions can be drawn as to what may have
occurred lo cause the damage seen.

The forward surface of the fitting shows no signs of contact with the adjacent tube in the
assembly. Possible signs of contact would include rubbing, scratching, or thinning of the
forward flange.

The variation in thickness of the aft flange seen on all three drains could be indicative of
rubbing or chaffing. The rounding of the afl flange corner could also be evidence of this. The
rounding of the all flange is predominalely in the 270 1o 20 degree area, which is approximately
opposile the forward flange mode 1 cracking in all three drains examined. There is no clear
indication of whal may have caused the rubbing seen. However, components of the altachment
clamp, including the sleave or o-ring. are likely candidates.

The damage to the afl flange could be due to removal of the clamp altached 1o the drain,
especially the jagged damage seen on SM 10-00-789 in figure 4. Removing the drain clamp
after time in sarvice has been shown lo be difficull in the past, and damage to the aft flange is
likely if the procedura is nol done with care.  Furthermaore, the clear, flaxible adhesive
substancs on the outside of drain fitting SN 10-00-785 could be avidence of an altemgt to repair
the leaking fitting after installation into the aircraft.  This possible repair meathod is not standard
EFS procedure or per the CMM, which would entail replacement of the entire drain fitting.
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The dark brown or black discoloration of the plastic in areas is an indication of exposure to
wasle. The plastic fillings are a bright white color when installed, and under normal conditions
the cuter surface of the plastic tumns a light grey color because it is slightly porous and will
absorb microscopic parlicles of dirt and dust over time. Therefore, a bright white surface on a
part indicates recent damage. The forward flange mode 1 crack faces on all 3 fittings are a
dark brownblack color, indicating they were exposed to waste and therefore cccurred over an
extended period of tima. Furthermore, the two tanks manufaciured in 2000 have substantially
larger mode 1 cracks than the one tank manufaciured in 2002, The comparalive length of the
cracks also suggests the damage was progressive and occurrad over a long period of time.,
The ends of several of the crack faces are while, indicating recant damage thal may have
occurred during remaoval,

The relative smoothness of the mode 1 crack faces in the forward flange, combinad with the
small concentric ridges or "beach marks”, all sugges! a fatigue failure mode. The notches in
the mode 1 crack faces, as seen in SN 10-00-789 figure 4 and SN 04-02-1226 figure 5, sugges!
the forward flange cracks contained more than one segment. These segments may have
slarted indepandantly of each other and grown into one large crack, startad successivaly with
one cascading into the next, or stared simultanacusly. Regardless of the timealine of the
sagments, the complexity of the mode 1 crack line indicates a complex loading siluation, The
mode 2 cracks in the forward flange are a distinctly different failure method. This failure
method occurs in close proximity to the ends of mode 1 cracks, suggesting a pinch or pivat
point.

Thea spots of discoloralion in the o-ring grooves indicate contamination by waste, It is unclear if
these are due lo leaks or merely contamination from another cause. The majority of the
discolorations ara nol in the area of the cracked forward flange, and therefore it is unlikely that
the cracks leaked past the o-ring.

5.2, Comparison of Physical Examination and FEA results

The two crack modes seen in the physical examination and shown in figure 8 are very similar o
the crack behavior suggested by the finile alement analysis. The mode 1 crack suggests either
a forward or forward plus down combined loading. The mode 2 cracks sugges! the opposile,
aither a pure aft loading, or an aft plus down combined loading. These comparisons are
confirmead by the direction of forward flange movement; the forward flange moves forward for a
mada 1 crack (figure 1) and aft for a mode 2 crack (figure 2). Mone of the cracks suggest a
pure down loading, as the finite element analysis suggests this type of crack face would not
have a radius from the o-ring groove because the origin point would be well inside the groove,
and some radius can be felt on all 3 drains. Furthermore, the close proximity of mode 1 and
mode 2 cracks suggest the drain flange is under a bending loading with pivol points.

6. COMNCLUSIONS

From the examinalion of the drain flanges, no definitive conclusions can be made. There is
evidence that the drain flange was in a continual state of complex loading as applied by a
component of the drain flange clamp. The failure appears to have been progressive and
occurred over an extended pariod of tlime. The application of the clear sealant on SN 10-00-
789 indicales that a leak was detected at one point and a repair was attempled. Howeaver,
slandard EFS procedurs to repair a keaking drain would be replacement of the entire filting.
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Figure 1 - S/N 09-00-777 after removal

Bottom of Drain
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Figure 2 - S/N 09-00-777 after removal
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Figure 4 = S/N 10-00-789 after removal
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Fig

re 5 — S/N 04-02-1226 atter removal
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Figure 6 — S/N 04-02-1226 '!tnr mmal

Figure 7 — Commeon Failure Quadrant

Tank Centerline Q2
I

270~ T 80°

Bottom of fitting |
180*
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Figura 10 = 5/N 10-00-789 Damage Diagram
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Figure 11 = S/N 04-02-1226 Damage Diagram
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Figure 13 - Finite Element Results, Forward Loading, Max Principal Stress
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Figure 14 — Finite Element Resulls, Forward Loading, Min Principal Stress
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Figure 15 = Finite Element Results, Aft Loading, Max Principal Stress
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Figure 16 - Finite Element Results, Aft Loading, Min Principal Stress
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Figure 17 - Finite Element Results, Down Loading, Max Principal Stress
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Figure 18 — Finite Element Results, Down Loading, Min Principal Stress
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Figure 19 = Finite Element Resulls, Forward + Down Combined Loading, Max Principal Siress
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Figure 20 - Finite Element Results, Forward + Down Combined Loading, Min Principal Stress

L Fotweaid + Dutrons 2T
C fed 1D 3 '
Bl
Pura Tansion - A
Crack Crigin
N
Crack Growlh
Direction E
e gi
SESTT
£A005
" TERAL
i e
Oulud 5ot FORWAFRID « DOWN 1 T 1 T i . o psi
Deaforme {00251 TOTAL TRANSLATION i
Do SHELL MIN PRINCIPAL- 2
EDO FIBER SCIENCE SIZE CODE IDENT DAAWING NO, REWISION
506 NORTH BILLY MITCHELL ROAD A 32600 20110 -
SALT LAKE CITY, UTAH 84118 scalE -na | weieHT-NA | SHEET(S) 21 OF 22

FOHM HEVISED 7 Dec 2000




AEC — np=wmens

Figure 21 = Finite Element Results, Aft + Down Combined Loading, Max Principal Stress
tr” w Dhawary ST
€ fed D it !
Crack Growth .'
Psak Tansion — g [hracon
Crack Crigin
.
(g 5ok AFT o DA T
Debormed0O0EST TOTAL TRANSLATION —
Contour SHELL MAX PRINCIPAL-1/2
Figure 22 - Finite Element Resulls, Aft + Down Combined Loading, Max Principal Stress
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B737-800
ZONAL INSPECTION PROGRAM
BY ZONE SEQ
I0B TITLE
2NE: 142
INTERVAL NOTE:
WHICHEVER COMES FIRST,
INTERNAL - ZONAL (GV): AFT CARGO
COMPARTMENT VACULM WASTE
COMPARTMENT
PERFORM AN INTERNAL ZONAL
INSPECTION (GV) OF THE AFT CARGO
COMPARTMENT VACUIM WASTE
COMPARTMENT.
ANE: 141, 143
ACCESS NOTE:
VACUUM WASTE COMPARTMENT PANELS
REMOVAL REQUIRED. REMOVE
INSULATION BLANKETS AND SUPPORT
TRAYS IN ORDER TO LOOK FOR BILGE
STRCUTURAL DEGRADATION SUCH AS
DAMAGE, CHAFING, DEFORMATION,
CORROSTON, LEAKS, CRACKS, AND
GENERAL CONDITION OF FASTENERS.
INTERNAL - ZONAL (GV): AREA BELOW
AFT CARGO COMPARTMENT
PERFORM AN INTERNAL ZONAL
INSPECTION (GY) OF THE AREA BELOW
THE AFT CARGO COMPARTMENT -
SECTION 46 AND 47 (PART). STA 727
TO STA 947.5.
ANES: 143 144
ACCESS NOTE:
REMOVE FLOOR PANELS, INSULATION
BLANKETS AND SUPFORT TRAYS IN
ORDER TO LOCK FOR BILGE
STRCUTURAL DEGRADATION SUCH AS
DAMAGE, CHAFING, DEFORMATION,
CURROSION, LEAKS, CRACKS, AND
GENERAL CONDITION OF FASTENERS.
CARGO LOADING SYSTEM
REMOVED/DISPLACED AS REQUIRED.

[ INTERVAL SOURCE

12 W0 MRB
(HI

24 M0 MRB
(Hl

EFFECTIVIT}

ALL
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FROM: THE BOEING COMPANY
TO: MOM [MESSAGE NUMBER:1-725906264-1]  02-Jan-2008 13:32:14 US PACIFIC TIME
Multi Operator Message

This message is sent to all 737-600/700/800/900 customers and to respective Boeing 737 Field
Service bases. Regional Directors.

SERVICE REQUEST ID: _ 1-725906264

ACCOUNT: BOEING CORRESPONDENCE (MOM)
DUE DATE: 02-Jan-2008

PRODUCT TYPE: Airplane

PRODUCT LINE: 737

PRODUCT: 737-800

ATA: 3832-07

SUBJECT: Vacuum Waste Tank Drain Fitting Inspection

REFERENCES:

A Vacuum Waste Tank P/N 01830-007
/B/ Attachment — File, ClamShell Typ.jpg
/C/ Attachment — File, Leak Example.pdf

SUMMARY:

This message is sent to advise operators of a severe corrosion condition found on a 737-800
airplane. The corrosion was extensive and resulted in a crack in the airplane skin at stringer (STR)
27L. The cormrosion was traced to an undetected leak of materal from the vacuum waste tank.

The corrosion was extensive and resulted in a crack in the aircraft skin at stringer 27L. The leak
occurred as a result of damage to the vacuum waste tank drain fitting. This message requests
operators perform a visual inspection for leaks at the waste tank drain fitting. to inspect for
corrosion, and to repair any damage as a result of this corrosion. Also, a temporary installation of
a protective cover on the waste tank drain fitting is recommended.

DESCRIPTION:

Boeing has received a report from a 7 37-800 operator of severe corrosion at STR 271 near the
wasle tank service panel. It was determined that the corrosion was caused by waste tank leakage.
This leakage occurred because of damage to the waste tank drain fitting flange. Subsequent
inspection revealed two (2) additional airplanes in this operator's 737-800 fleet that also had
leakage at the wasie tank drain fitting.
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The waste tank drain fitting is made from a nylon material and is connected to a stainless sieel
drain tube. This connection has a clamshell style clamp. which seals the joint with a stainless steel
sleeve that slips over the o-rings on the tank drain fitting flange and the drain tube fitting flange.
The sleeve is then held in place with the clamshell clamp. The type of joint allows axial and
angular movement between the tank and the drain tube to avoid stresses to the joint. The
configuration of this joint is depicted in the attached file, ref /B/ (Clamshell Typ.jpg).

Boeing contacted another operator, which had reported similar damage to their waste tank drain
fitting. This operator indicated that approximately ninety percent of the waste tanks that are
removed during heavy maintenance have shown some form of damage to the waste tank drain
fittings. However, none of these airplanes exhibited any leakage from the waste tank joint at this
location. [t should be noted that the joint design can tolerate a certain amount of damage to the
flange on the waste tank drain fitting without having leakage occur. The seal at the joint is between
the stainless steel sleeve that slips over the two o-nngs. The damage to the flange would have to
be significant enough to allow the o-ring to be displaced from its installed position before leakage
would occur. Please see ref /B/. The damage to the waste tank drain fitting flange appears to
consistently be on the outboard lower section of the drain fitting. Boeing believes the damage may
be caused by a riding condition between the waste tank nylon drain fitting flange and the stainless
steel drain tube flange. It is possible that over time, a riding condition would result in the flange on
the tank wearing through or being fractured.

Boeing visited an operator to witness the waste tank removal during a heavy maintenance visit.
The drawing specifies a nominal gap of 0.15 inch between the waste tank drain fitting flange and
the drain tube flange. On this aiplane, there was a 0.18+ inch gap between the flanges, and the
waste tank fitting was not damaged. It was observed that removal of this clamshell clamp was very
difficult. Furthermore, it is possible that the nylon waste tank drain fitting flange can be damaged
during the clamp removal process.

Boeing believes that a change to the material for the waste tank drain fitting flange from nylon to
stainless steel would greatly improve the resistance to damage for the flange. This matenial
change would improve durability of the tank drain fitting flange from any impacts with the adjacent
drain tube, and also provide a more durable fitting from when the clamp and sleeve al this joint are
removed during maintenance. Boeing is working with EDQ Fiber Science, the manufacturer of the
ref /A/ vacuum waste tank, on a plan to modify the drain fitting to include a stamfess steel flange
current nylon flange. At this time. a sc
the tank has not been established. EDOQ is also planning on releasing a component service bulletin
to allow for the retrofit/repair of the existing drain fitting.

DESIRED ACTION

At the next available maintenance opportunity, Boeing recommends all operalors of 737-
600/?00/300!900 a Q‘anes perfon'n a visual mspectron of fhe area around Ihe vacuum waste tank

Document (MPD) !tem 53-838-00 .«dennﬁes an ms,pecbon of the waste Iank compar!mem in the aft
cargo compartment every 5500 flight cycles or 24 months, whichever comes first. This inspection
requires removal of the vacuum waste compartment panels. Perform this inspection to determine if
any leakage has occurred at this fitting. Leakage from the waste tank should be clearly evident on
the insulation blankets directly beneath the waste tank drain fitting, as shown in the ref /C/
attachment to this message.

If no leakage is observed, repeat this inspection at the reqular maintenance intervals specified in
the MPD.

If leakage from the waste tank is evident. remove the insulation blankets to inspect for corrosion on
the structure in this area. This would include removing the cargo compartment floor panels and
insulation blankels, inboard of the waste tank installation. Inspect for comrosion and remove
additional insulation blankets as required. o determine the extent of any corrosion damage.

If corrosion damage is found, repair per the SRM and contact Boeing with the results of the
inspection and repair. If the damage is beyond the SRM limits. contact Boeing for repair
recommendations.

204
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If leakage is found but no corrosion damage has occurred, Boeing suggests cleaning up the waste
water on the intenor surfaces and reapplying CIC as necessary to the aimplane structure. Replace
insulation blankets. as necessary.

There is currently no Boeing-approved repair that can be performed on the waste tank drain fitting
by the operators. Damaged tanks would need to be returned to EDO for repair. Removing the
clamp and stainless steel sleeve at the waste tank drain is difficult, and could result in further
damage lo the tank flange. Boeing recommends operators do not attempt to remove the clamp
unless the operator intends to replace the waste tank assembly.

Boeing suqggests a temporary installation to help reduce the potential for future leakage. The
wasle tank drain fitting experiences either a negative delta pressure or very low positive delta
pressure. While the aimplane is on the ground, if the tank is full, head pressure at the waste tank
drain fitting may be up to one psi. If the tank is empty. head pressure will be zero. [n flight, the
tank drain fitling sees a negative della pressure.

Because this fitting sees minimal positive pressure, a leak can be contained by wrapping the fitting
with tape. Boeing suggests the following products:

1) SelfFusing Silicon tapes (Example: Ardon and MOX-Tape)
2) Cargo Floor Moisture Barrier Tape per BMS8-346

Boeing suggests these tape be installed per the following instructions. Clean the area around the
clamshell elamp. Wrap multiple layers of tape around at least one inch of the tank drain fitting. the
clamshell clamp, and at least one inch of the drain tube. Wider lapes are preferable because there
will be fewer seams and leakaqge paths. Ensure the entire filting is encased in tape. and that there
are no leakage paths for fluids from the clamp. Boeing recommends reinspection for leakage of
the area around the waste iank drain fitiing at a f0-day interval_ If leaks are found_perform the
above inspection and cleanup. If no leaks are founa, no further action is required. Any repairs
must be approved by the local requlatory agency.

If you need further information regarding the subject or if copies of attachments (when referenced)
are required. please contact vour local Boeing Field Service Representative. If vour local Field
Service Representative is unavailable. you may contact the appropriate Aidine Support Manager or
call the BCA Operations Center at XXX-XXX-XXXX.

Fleet Support Engineering
Technical Customer Support
Commercial Aviation Services
The Boeing Company
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YC589 (B-16805)
AFT CARGO COMPARTMENT
BELLEY STRUCTURES

DAMAGE MAP

Oct-17-2007
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SKIN
LOCATION DIMENSION (INCHES) MIN.
REMAINING
ITEM THICKNESS
NO. FWD-AFT I/IB-0/B INCHES
STA STRINGER DIRECTION | DIRECTION ( )
K1 73:; " | 1.5INCHES O/B OF 8-27L 2 1 0.086
K2 72:; " | 1.5 INCHES O/B OF §-27L 9 1 0.060
Fwd: 0.053
K3 | 747 -767 | 2 INCHES O/B OF S-27L 20 6 Aft: 0.065
Fwd: 0.054
K4 | 767-787 | 1 INCHES O/B OF S-27L 20 6 At 0.065
Fwd: 0.057
K5 | 787-807 | 1 INCHES O/B OF S-27L 20 6 A% 0.040
Fwd: 0.051
K6 | 807-827 | 2 INCHES O/B OF S-27L 20 5 AT 0.042
K7 | 827-847 | 1.5INCHES O/B OF S-27L 6 2 0.057
K8 | 867-887 | 1.5INCHES O/B OF S-27L 6 2 0.060
K9 | 907-927 | 1.5INCHES O/B OF S-27L 2 2 0.057
K10 | AT AFT OF 887 FRAME TBD (fa oA T TR
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STRINGER / CHORD
LOCATION DIMENSION (INCHES)
ITEM
‘o [servemen | Tmmenss | o | o,
G1 7271-727J 8-27L 19 1.2
G2 7274 - 747 S-27L 20 1.2
G3 747 - 767 S-27L 20 1.2
G4 767 -787 S-27L 16 0.8
G5 767 - 787 S-27L 19 0.9
G6 787 - 807 S-27L 20 0.8
G7 787 - 807 S-27L 20 0.9
G8 807 - 827 S-27L 20 1.1
G9 807 - 827 S-27L 5 0.8
G10 827 - 847 8-27L 6 1.1
G11 867 - 887 S-27L 6 1.1
G12 887 - 907 8-27L 6 1
G13 907 - 927 S-27L 10 0.9
G14 927 - 947 S-27L 20 0.9
G15 947 - 967 S-27L 20 0.9
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SHEAR TIE
LOCATION LOCATION
ITEM ITEM
NO. STA BETWEEN NO. BETWEEN BETWEEN
STRINGER STA STRINGER
H1 7271 S-261L~5-27L C1 867~887 S-26L~8-27L
H2 7274 S-26L~5-27L
H3 747 S-26L~5-27L
H4 767 S-26L~S-27L
H5 787 S-26L~8-27L
Hé6 807 5-26L~5-27L
H7 827 8-26L~5-27L
H8 847 S§-26L~5-27L
H9 867 S-26L~5-27L
H10 927 S-26L~5-27L
H11 947 5-26L~5-27L
H12 967 S-26L~5-27L
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Page 1of 4
Email Message related to SR #: 1-624827258 Account: China Airlines

Activity #: 1-AERPFO Timestamp: 14-Apr-2009 10:56:34 PM

owner: [ Status: Done

Message Number: 1-624827258-17

Type: Email - Outbound Sub Type: Boeing Response

From: BOECOM CAS BOC

Field Base: BFSTPE-CHI-Taipei-Taiwan

Subject; Fuselage skin damage from approx STA839.5 to 868.5 at outboard of S-27L

Body:

FROM: THE BOEING COMPANY
TO:CHI  [MESSAGE NUMBER:1-624827258-17]  24-Sep-2007 21.04.07 US PACIFIC TIME
Boeing Response

This message is sent to the following:

232
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SERVICE REQUEST ID:  1-624827258

PRIORITY: AOCG

ACCOUNT: China Airlines (CHI)

DUE DATE: 24-Sep-2007

PROJECT: BFSTPE-CHI-Taipei-Taiwan
PRCDUCT TYPE: Airplane

PRODUCT LINE: 737

PRODUCT: 737-800

ATA: 5361-10

PART NUMBER:

AIRPLANE (VARIABLE/SERIAL): YC589/30636 REGISTRY: B-16805
HOURS/CYCLES: 15, 890/6,385

SUBJECT: * Fuselage skin damage from approx. STAB39 5 to 868 5 at outboard of S-27L

REFERENGES:
/A 1-624827258-16 CHI incoming dated 24-Sept-2007
1B/ 1-624827256-15 TBC response dated 24-Sept-2007

DESCRIPTION:

Ref /A/ reports receiving the ref /F/ Boeing response requesting that CHI perfarm a close visual inspection in
aircraft belly to ensure no other corrosion pockets exist. CHI would like Boeing to provide some additional
clarification on how far forward and aft they should be looking for corrosion. [f Boeing could provide stringer
locations or a distance beyond the end of corrosion found (i.e. 12 inches past the last corrosion location) it
waould be helpful. CHI specifically inquired if inspections in the aft cargo area was required.

GCHI has also inquired if Boeing would be willing to provide a NTO for a one-time non-pressurized ferry flight
with the airplane in the current condition.

DESIRED ACTION

1. Can Boeing provide an NTO for CHI to perform an unpressurized ferry flight from HSG to TPE with the
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airplane in the current condition?

2. Can Boeing please provide some more definition regarding the inspection range for the corrosion, Please

provide a stringer and body STA range or other parameters that would help CHI quantify the inspection area.

3. If removal of the stringer from the skin is required, does Boeing recommend that a cradle be installed? f

yes, please specify locations for the cradle to be installed.

4, CHI is hoping Boeing can provide a plan that will provide the simplest and most efficient means of

performing and required inspections and returning the airplane to TPE as soon as possible.

RESPONSE:

We have reviewed the Ref /A/ and offer the following repsonse to Items 1 through 4 above:

1) Boeing cannot provide approval to allow an unpressurized ferry flight without complete quantification of

material lost and damage remaoval.

2) Visually inspect the corroded region and find where the corrosion ends. Then visually inspect an
additional frame bay fore/aft and one stringer inbd/outhd.  Also, report damage details of the intercostal
refererenced in Ref /B/ to Boeing.

3) Cradling is not required. As an alternate to removing stringer see Item 4 below.
4) As a means of quantifying material lost and corrosion removal do the following:

-Clean up all debris insice the stringer and on the skin.

-Look for pillowing along stringer fastener row to identify corrosion areas under stringer.

-As an alternate to removing stringer CHI may confirm corrosion removal by removing a representative amout
of fasteners along stringer and borescoping the holes to confirm there is no corrosion between skin and
stringer

-HFEC or UT along the skin side under the stringer AND insicle the stringer to determine thickness along the
fastener row. Compare to the dwg thicknesses to confirm no corrosion.

-Remove corrasion, as reqd. Report all blendouts to Boeing that exceed 10 percent of material thickness

-Report any corrasion found that is inaccessible.

Fleet Support Engineering - Structures

Operations Center

234
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Commercial Aviation Services

The Boeing Company

BOEING PROPRIETARY

This message and any attachments to it contain or may contain Boeing proprietary material which is protected
by law and/or per the terms of existing agreements with Boeing. Proprietary material may be used by the
recipient only as permitted under the terms of any such prior agreement with Boeing. This message is
intended only for the named recipients. If you are not an intended recipient, you are hereby notified that any
further review, copying, use or dissemination of this message is strictly prohibited. If you have received this
message in error, delete it from your computer and/or other storage medium and notify the sender

immediately.
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Email Message related to SR #: 1-624827258 Account: China Airlines

Activity #: 1-AHPXBZ Timestamp: 14-Apr-2008 11:00:09 PM

Owner: - Status: Done

Message Number: 1-624827258-26

Type: Email - Inbound Sub Type:

From: [

Field Base:

o I

y

Bece:

Subject: Fuselage skin damage from approx STAB39.5 to 868 5 at outboard of S-27L

Body:

Dear Boeing engineer,

This is a follow-up message of service request |D 1-624827258,

The priority 1s AQG.

Please kindly provide response on or before Sep-23-2007 14:00 Seattle Time.
Thank you very much.

REFERENCES:

/A Attachment: External Angle Repair Sketch and Intercostal Repair
Bl 1-624827258-14

IC/ PIN 146A9403-142

D/ Attachment: 20070928 Preliminary Damage Report

DESCRIPTION:

(1) CHI accomplished the ultrasonic inspection of skin from external side, and
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found there is no skin material lost under the stringer due to corrosion.

(Il) Please refer to ref /D/ attachmenit for the skin remaining thickness after
blend out Mo visible corrosion after blend cut. \We propose to leave the
skin as is.

(11} Please see ref /Af attachment for the repaired ref /C/ intercostal. The
corrosion has been blended out and the Repair Angle has been installed,
Material: 7075-T6. Repair Angle Dimension: 13" x 2.5" x 0.050"(Thickness).

(1V) Because the material of the outboard flange of the stringer 271 between
station BS 7271+3" and BS 820, and the flange attached to the skin between BS
812 and 904 is beyond repair due to corrosion damage, we are proposing to
install repair angles on the exterior surface of the skin. See ref /A/

attachment and steps (1) to (5) below.

(1) Keep the existing stringer 27L as is.

(2) Prepare 1 EA External Repair Angle under the Stringer outboard flange from
BS727|+3" to BSB20. Thickness: 0.160". Material. 7075-T6.

(3) Prepare 1 EA External Repair Angle under the Stringer from BS812 to
BSG04. Thickness: 0.080". Material: 7075-T6.

(4) Install the above two External Angles by installing BACR15BB6D Rivets at
existing stringer fastener holes. Install tapered filler at the step of the

external doubler. Splice the ZEA External Angles by installing 6 EA
BACR15BBED Rivels. Referto 737-800 SRM 51-40-02 for fastener installation,

(5) Apply alodine and one layer of BMS10-11 primer on all bare aluminum
surfaces. Refer to 737-800 SRM 51-20-01.

(V) For the corroded shear ties that we reported before, we will reinstall 4
EA shear ties because only minor surface corrosion was found on those and
corrosion has been blended out. The other 6 EA shear ties will be fabricated

Iocally as replacements.

DESIRED ACTION:

(a) Please provide NTO on or before Sep-29-2007 14:00 Seattle Time if the
proposed repair plan stated above is acceptable as a temporary repair to ferry
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flight the airplane back to Taiwan.

(b) If NTO is acceptable by boeing, please provide 8100-9 for the temporary
repair by Sep-30-2007 17:00 Seattle Time.

best regards,

+886-932-941485 (cell at Japan)
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Email Message related to SR #: 1-624827258 Account: China Airlines

Activity #: 1-AIN16B Timestamp: 14-Apr-2008 11:31:42 PM
Owner: - Status: Done

Message Number: 1-624827258.28

Type: Email - Inbound Sub Type:

From: [N

Field Base: BFSTPE-CHI-Taipei-Taiwan

To: [

c.: I

Bee:

Subject: Fuselage skin damage from approx STAB38.5 to 868 5 at outboard of S-27L

Body:

Dear Boeing engineer,

This is a follow-Up message of Service Request |D 1-624827258.
The priority is AOG.

CHI accomplished the repair without deviation.
On or before Sep-30-2007 23.00 Seattle Time, please kindly provide 8100-9 form
for the temporary repair. (including the external repair doubler and external

repair angles)
Note: CHI is not requesting the 8100-9 form for the ferry flight. CHIis
requesting 8100-0 form for the temporary repair. CHI will request approval

for ferry flight from both CAA and JCAB once we get the 8100-9 form for the
temporary repair.

best riards

+886-932-941485 (cell at Japan)
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> FROM: THE BOEING COMPANY

>TO:CHI [MESSAGE NUMBER:1-624827258-27]  29-Sep-2007 18:25114 US
> PACIFIC TIME

> Boeing Response

>

> This message is sent to the following:

o>

=l

> SERVICE REQUEST ID:  1-624827258

> PRIORITY: ACG

> ACCOUNT: China Airlines (CHI)

> DUE DATE: 29-Sep-2007

> PROJECT: BFSTPE-CHI-Talpei-Taiwan
> PRODUCT TYPE: Airplane

= PRODUCT LINE: 737

> PRODUCT: T37-800

= ATA: 5361-10

> PART NUMBER:

=

> AIRPLANE (VARIABLE/SERIAL): YC589/30636  REGISTRY: B-16805

> HOURS/CYCLES 15 830/6,385

>

> SUBJECT: Fuselage skin damage from approx STA839 5 to 868.5 at outboard of
> S-27L

>

> REFERENCES:

> [N 1-624827258-26

Page 20of &
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=
> DESCRIPTION:

> The Ref JA/ message documented inspection resuits completed to date and
> proposed a temporary repair to allow a one-time unpressurized ferry flight

= from from HSG to TPE

>

> RESPONSE:

> Boeing has completed review of the Ref /A/ message and finds the proposed
> repair to be structurally acceptable with the following provisions:

s

=1/ The repair angle from BS 812 to 904 is 0.160" thick.

>

> 2/ The repair angles are installed to the skin using BACB30MY&KX or Y hex
> drive bolts [or equivalent] in transition it holes per BAC 5004-2

>

> 3/ The repair angles are spliced between BS 812 and BS820 using BACB30MY &KX
= orY hex drive bolts or their SRM equivalents installed in transition fit

> holes per BAC 5004-2,

>

= 4/ The remaining thickness of the stringer from BS 812 to 904 is 0.040

> inches minimum.

>

= 5/ The fasteners that install the repair angle from BS 7271 + 3" to BS 820

> are also common to the outboard flange of S-27L.

>

=6/ The repair angles extend past the damage by at least six fasteners,

>

> 7/ All the corrosion has been removed from the affected stringer.

>

=8/ The skin common to the stringer is corrosion free, defect free and per

> the engineering drawing thickness.

=

> 9/ The shear ties that are being re-installed have a remaining thickness per
> the engineering drawing or are within the SRM allowable damage limits.

=

> The above repair approval assumes that there is no damage to underlying

= structure.

>

= Once the repair as noted above is accomplished without deviation, and based
> upon the information provided in the Ref /A/ message, we have no objection
> for the requested ferry flight from HSG to TPE under the following

= gonditions:
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>

> 1/ The requested ferry flight is to be accomplished unpressurized.

>

> 2/ Avoid known areas of turbulence and abrupt maneuvers, if possible.

=

> This evaluation for non-revenue ferry flight of the subject airplane was

> based upon the damage assessment stated in SR 1.624827258. Damage other than
> stated was not considered in the evaluation and Boeing cannot attest to the
> pperational status of the subject airplane if any other damage, not reported,

> |s present.

]

> The above detalled ferry flight has not been coordinated with the FAA, or any
> other regulatory agency. It is the responsibility of the operator to obtain

> any necessary permissions or permits from their local regulatory agency.

=

> NOTE: Per FAA guidance, Boeing AR delegated authority for FAA 8100-9 form
= signature in support of ferry flights does not extend to international

> carriers as they do not operate under CFR 21.197.  Cansequently, Boeing is
= o longer able to provide a FAA 8100-9 form granting ferry flight approval.

>

> If attachments are referred to, and are not present, please reply to this

> e-mail or contact your Boeing Field Service Representative

>
=

I

> Fleet Support Engineering - Structures

=

e

> Operations Center

= Commercial Aviation Services

> The Boeing Company

>

= BOEING PROPRIETARY

> This message and any attachments to it contain or may contain Boeing

> proprietary material which is protected by law and/or per the terms of

> existing agreements with Boeing. Proprietary material may be used by the

> recipient only as permitted under the terms of any such prior agreement with
> Boeing. This message is intended only for the named recipients. If you are

> not an intended recipient, you are hereby notified that any further review,

> copying, use or dissemination of this message is strictly prohibited. If you

> have received this message In error, delete it from your computer andfor

> other storage medium and notify the sender immediately.

242
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Email Message related to SR #: 1-624827258 Account: China Airlines
Activity #: 1-AINGJF Timestamp: 14-Apr-2009 11:00:28 PM

Owner: _ Status: Done

Message Number: 1-624827258-29

Type: Email - Outbound Sub Type: Boeing Response

Field Base: BFSTPE-CHI-Taipei-Taiwan

Subject: Fuselage skin damage from approx STA839.5 to 868.5 at outboard of $-27L

Body:

FROM: THE BOEING COMPANY
TO: CHI  [MESSAGE NUMBER:1-624827258-29]  30-Sep-2007 17:25:43 US PACIFIC TIME
Boeing Response

This message is sent to the following:

244
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SERVICE REQUEST ID:  1-824827258

PRIORITY: ACG

ACCOUNT:! China Airlines (CHI)

DUE DATE: 01-Oct-2007

PROJECT: BFSTPE-CHI-Taipei-Taiwan
PRODUCT TYPE: Airplane

PRODUCT LINE: 737

PRCDUCT: 737-800

ATA: 5361-10

PART NUMBER:

AIRPLANE (VARIABLE/SERIAL): YC589/30636  REGISTRY: B-16805
HOURSICYCLES:15,890/6,385

SUBJECT: Fuselage skin damage from approx. STAB39.5 to B68.5 at outboard of S-27L

REFERENCES:
Al 1-624827258-28 CHI incoming dated 30-Sept-2007
B/ 1-624827258-27 TBC response dated 29-Wept-2007

DESCRIPTION:
Ref /A/ reported that CHI accomplished the repair without deviation.
On or before Sep-30-2007 23.00 Seattle Time, CHI requests that Boeing provide an 8100-9 form for the

temporary repair (including the external repair doubler and external repair angles).

Note: CHI is not requesting the 8100-9 form for the ferry flight. CHI is
requesting 8100 form for the temporary repair. CHI will request approval
for ferry flight from both CAA and JCAB once they receive the 8100-9 form for the temporary repair.

RESPONSE:
We have reviewed the Ref /A/ request for 8100-9. The repair as accomplished per Ref /B/ is structurally
acceptable for the ferry flight.

Page 20of 3
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Please be advised we cannot provide an 8100-8 for this ferry flight.

Fleet Support Engineering - Structures

Operations Center
Commercial Aviation Services
The Boeing Company

BOEING PROPRIETARY

This message and any attachments to it contain or may contain Boeing proprietary material which is protected
by law and/for per the terms of existing agreements with Boeing. Proprietary material may be used by the
recipient only as permitted under the terms of any such prior agreement with Boeing. This message is
intended anly far the named recipients. If you are not an intended recipient, you are hereby notified that any
further review, copying, use or dissemination of this message is strictly prohibited. If you have received this
message In error, delete it from your computer and/or other storage medium and notify the sender
immediately.
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