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SR | FOH

8 E] 10 ! | 0800 =]~ ﬁ,ﬁf ( Welcome and Introduction )

0900 = [ » [ 2% 3245wk (Objective, Goals & Takeaways )

i
/L

0930 [?55[[ PEE R AT F%% I W }JF‘, ?J History & FAA
Regulations/Guidance )

1000 * PR Eifel [tk F (HF Definitions, Importance &
Statistics )

1100 * £&3-% (Human Error )

1200 T 2 (Lunch)

1300 s&fX#4. ( Maintenance Error )

1400 EF=ER 55 38 A4 == 4 35 Supervisory and Organizational Errors
& Norms)

1500 HJH » = h3E  (Ethics, Decision Making )

1530 #EfZ% FTJ@TEF%]‘ ( C-130 Maintenance Case Study )

8 E[ 11 ! | 0800 Fusfipv * Kzl ( Diminished Human Performance )

0900 /P& ( Situation Awareness )

Nl

(&

|
/ll

1000 ?ﬁﬂ ( Communications )

1100 Jﬁ;ﬁﬁﬂ&ﬁl ( Communications Exercise )

1200 T & (Lunch)

1300 A=A E5ETH | (Process Application/Model Adaptation )
1400 &7 iy ( Conflict Resolution )

1500 Hi [ /7 {JFJ, ( Event Introduction )

1600 fE;(FﬁEJ& E3 ﬁa‘%’, (Introduction to Eagle lake )
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8 E| 12 F! | 0800 iﬁa‘ﬁj’ﬁ]‘j (B3 (Case Study Workgroup )

1000 Jq“_'ith% ( Team Presentations )

o
[
/Ll

1100 * pNE"SRFAE M (HF Training Program Development )
1200 T & (Lunch)

1300 * PN RERE 3T 5 (HF Training Program Development )
1400 2AH /7 FVFJ, ( Program Presentation )

1530 75# (Summery/Review )

1600 3&[]%“5’?&5%“ ( Test & Critique )

1630 /3 =585 ( Graduation )
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http://zh.wikipedia.org/zh-tw/%E8%AE%A1%E7%AE%97
http://zh.wikipedia.org/w/index.php?title=%E4%BF%A1%E6%81%AF%E5%A4%84%E7%90%86&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E7%AE%97%E6%B3%95
http://zh.wikipedia.org/w/index.php?title=%E5%BD%A2%E5%BC%8F%E5%8C%96%E8%AF%AD%E6%B3%95&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E7%BC%96%E7%A8%8B%E8%AF%AD%E8%A8%80
http://zh.wikipedia.org/zh-tw/%E8%AE%A1%E7%AE%97%E6%9C%BA%E7%A8%8B%E5%BA%8F%E8%AE%BE%E8%AE%A1
http://zh.wikipedia.org/zh-tw/%E8%AE%A1%E7%AE%97%E6%9C%BA%E8%BD%AF%E4%BB%B6
http://zh.wikipedia.org/zh-tw/%E8%AE%A1%E7%AE%97%E6%9C%BA%E7%A1%AC%E4%BB%B6
http://zh.wikipedia.org/zh-tw/%E5%8F%AF%E8%AE%A1%E7%AE%97%E6%80%A7%E7%90%86%E8%AE%BA
http://zh.wikipedia.org/zh-tw/%E7%AE%97%E6%B3%95
http://zh.wikipedia.org/zh-tw/%E5%A4%8D%E6%9D%82%E6%80%A7%E7%90%86%E8%AE%BA
http://zh.wikipedia.org/zh-tw/%E6%95%B0%E6%8D%AE%E7%BB%93%E6%9E%84
http://zh.wikipedia.org/zh-tw/%E6%95%B0%E6%8D%AE%E5%BA%93
http://zh.wikipedia.org/zh-tw/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD
http://zh.wikipedia.org/zh-tw/%E4%BA%BA%E6%A9%9F%E4%BA%92%E5%8B%95
http://zh.wikipedia.org/zh-tw/%E4%BA%BA%E6%9C%BA%E7%95%8C%E9%9D%A2
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http://zh.wikipedia.org/w/index.php?title=%E7%81%BE%E5%AE%B3%E7%89%A9%E7%90%86%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E7%81%BE%E5%AE%B3%E5%8C%96%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E7%81%BE%E5%AE%B3%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E7%81%BE%E5%AE%B3%E6%AF%92%E7%90%86%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/zh-cn/%E7%81%AB%E7%81%BE%E5%AE%89%E5%85%A8%E7%A7%91%E5%AD%A6%E4%B8%8E%E5%B7%A5%E7%A8%8B
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E7%B3%BB%E7%BB%9F%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E5%BF%83%E7%90%86%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E4%BB%BF%E7%9C%9F%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E4%BA%BA%E6%9C%BA%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E6%B3%95%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E7%BB%8F%E6%B5%8E%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E7%AE%A1%E7%90%86%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E6%95%99%E8%82%B2%E5%AD%A6&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E5%B7%A5%E7%A8%8B&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E8%81%8C%E4%B8%9A%E5%8D%AB%E7%94%9F%E5%B7%A5%E7%A8%8B&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%AE%89%E5%85%A8%E7%AE%A1%E7%90%86%E5%B7%A5%E7%A8%8B&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E5%81%A5%E5%BA%B7
http://zh.wikipedia.org/zh-tw/%E7%A7%91%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E6%B2%BB%E7%96%97
http://zh.wikipedia.org/zh-tw/%E7%96%BE%E7%97%85
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http://zh.wikipedia.org/zh-tw/%E7%90%86%E8%AB%96
http://zh.wikipedia.org/zh-tw/%E7%94%9F%E7%89%A9%E5%8C%96%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E7%94%9F%E7%90%86%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E7%94%9F%E7%90%86%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E5%BE%AE%E7%94%9F%E7%89%A9%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E8%A7%A3%E5%89%96%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E7%97%85%E7%90%86%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E8%97%A5%E7%90%86%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E7%B5%B1%E8%A8%88%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E6%B5%81%E8%A1%8C%E7%97%85%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E5%BF%83%E7%90%86%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E5%AE%9E%E9%AA%8C
http://zh.wikipedia.org/w/index.php?title=%E7%A0%94%E7%A9%B6%E6%96%B9%E6%B3%95&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E5%93%B2%E5%AD%B8%E5%BF%83%E7%90%86%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E5%93%B2%E5%AD%B8%E5%BF%83%E7%90%86%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E7%A7%91%E5%AD%A6%E5%BF%83%E7%90%86%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E5%BA%94%E7%94%A8%E5%BF%83%E7%90%86%E5%AD%A6
http://zh.wikipedia.org/zh-tw/%E7%B5%84%E7%B9%94%E8%A1%8C%E7%82%BA%E5%AD%B8
http://zh.wikipedia.org/zh-tw/%E5%91%98%E5%B7%A5
http://zh.wikipedia.org/zh-tw/%E9%A1%A7%E5%AE%A2
http://zh.wikipedia.org/zh-tw/%E6%B6%88%E8%B2%BB%E8%80%85
http://zh.wikipedia.org/zh-tw/%E5%BF%83%E7%90%86
http://zh.wikipedia.org/zh-tw/%E6%8B%9B%E8%81%98
http://zh.wikipedia.org/zh-tw/%E8%A8%93%E7%B7%B4
http://zh.wikipedia.org/zh-tw/%E5%B7%A5%E4%BD%9C
http://zh.wikipedia.org/zh-tw/%E5%A3%93%E5%8A%9B_(%E9%86%AB%E5%AD%B8)
http://zh.wikipedia.org/zh-tw/%E5%A3%93%E5%8A%9B_(%E9%86%AB%E5%AD%B8)
http://zh.wikipedia.org/zh-tw/%E5%A3%93%E5%8A%9B_(%E9%86%AB%E5%AD%B8)
http://zh.wikipedia.org/zh-tw/%E4%BA%BA%E7%B1%BB
http://zh.wikipedia.org/zh-tw/%E7%A4%BE%E4%BC%9A%E5%BF%83%E7%90%86%E5%AD%A6

o R PR R R -
>R R
> RSP R R gt R
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TR Al o R R [ R T fRES S R

ﬁgcﬁu;@gﬁpg ~ i F « (FAA Order 9550.8)

> F%fd M lﬁbiifl%ﬁ?ﬁ’ E Frdl”jllaﬁg'ﬂ%flfﬁj A b%UTFiJ/F Ul}dl*
FEERIpURL > PR ﬁIJFTJ[ T =TSSR EREF 1Y o (ICAO Circular

227)

> Rl ﬁ;ﬁ;pﬁé’?ﬁiﬁ} PV o ) SRR - RLE RN SORLARRY R -
B3Ik SERER TS IR SR R D E
i YA £ bkﬁ'l'ﬁﬂé = R %’Egﬂﬁ %l - (Transport Canada )

>~ TSR A - R TSR R ARSI - (Elwyn

Edwards )
st

[ R 2 FW“ 2006 = 8 % EIJ\EJFFF@?‘E]E’FLW%?@EEJ A2 NS
ﬁjﬂ‘l‘ﬁﬂiﬂ BT (Control flight into Terrain) £ 6 fF 5~ FE[NZ# (Human
Factors) 12 {F ; #5835 ( Technical/Maintenance )7 {f ; T FEVRURE (Unknown )

5 1 (P 3-6)
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~ £k (Human Error )

> Lﬂﬁﬂjéﬁgfj o

> ?Jnf %UE{U,qg%;;f\ﬁ:ii_gwgﬂs;l/ggjgg ; Tﬁ'ﬁﬂﬁg&% Eﬁ?r%i%ﬁ ’ ﬁ\}ﬂ[#dt =
syt -

> il (Violation) @ Mf Jiﬁ@ﬂ"ﬁj%ﬁ ’Hzgj i Pygﬂ,@g&?ﬁ =S ﬁﬁ%ﬁf{ay o
1. = FEBEAIAURIEC 1 (Routine ) mPipd( Situational ); {791 ( Exceptional )
> EHI 44915.‘ :

% (Routine) : [~ A% » 1% - FIIRILE PURTG(EH 4 o Fmma g
REES %‘g—'[alﬁtl EAU[ER o T EAR ﬁ EhAscpl & BRI £ Eﬁr‘?:ﬁmﬂ%

AV

AR (Situational ) : ﬂﬁ LT FJ R PN = A ﬁiﬁ’?ﬁ?fﬁiﬁﬂfjﬁdi ,
UBSISES Mﬁg‘g 5«-51 f’q IEBEE SRS l%ﬁj[ﬂ—fcr EIJ}‘F'I :

L

3. L~ T EEHIT TR

5. ik %
(719t (Exceptional ) : B F/ks dy F1 St > FpR o 3= 4k -
R L

1 (=t ﬁ“’?’fm%ﬁ
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2. PUEPIHRpIAe t ';H%UF’T o B i
3. EARL M ITRGE T NEUSHE RN g R IS
4. AR s RER > s B IR o L E R
5. PRSI RL T R o ST R I B (S S
6. SERHELAFEELY - Rt 2 RS
> EHGE R EGEHN T EA
T RIS UL TR NN U R R R ATl T
LIS NPTl e S | S LA
W IIE  PERRER X FPRUNEL Y o PIVRUNES Y G Z
e RN A L L e NI RN S 4

" RS HIE'F”JW— JOPREE B 5T Ry Ry > ATE R (Conscious ) B i
% (Automatic ) - iF;PF‘JtFJ* R TN 5’@2}2} %ﬁ,ﬁﬁjﬂrﬂﬁ 6k i i e *TE%&
(Féip' 3-8) -
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FEGE

(Conscious and Automatic Performance)

J I ER

I 1%(Knowledge-Based)

2 1711 4P I i

situation)

(No routines or rules avaialable for handling

I HGEH

Conscious

E1H1[[1# (Rule-Based)

thendo 2)

YNEGIRERXFIRUPNERY - PR ERY = Z
(If symptom X THEN cause isY, If the cause s Y,

2% (Skill-Based)

PUPEFRGE W I A s IR g g

Automated routines with little concious attention

SEGH

Automatic

[jil 3-8 F|Hi (Conscious) " Hi (Automatic) I~ (=AY

T R A [ S A SRR R T
o AT TR R TR ] PRI S
G R RS AT BT IR S - T
BN SR (B RO © it
AL (e SR AR SRR T TG BT D G A TR
RSP > 20 R G S TR o PO R R
iS5 (27 o PRAALE N R O AR R e e
ST T B s A T I (S R

ol {e i ftﬁ}flﬁggj’ > I G

(EERECRL ™ MGBRRFT y phal & S -

> Eliﬁﬂ] ( Complacency ) :

B = Ijrxﬂﬂw AU A RL AP -

B SR R RISk
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LA e e
o VR

[ | Elifixjﬁfj'r%@fjf“:
® T IR R 0
& BETATE A R
* 5T
\ A T AU E A

> PV (Types of Errors) :
W HtE (Active Failure) : HAERURLET < HIRECR

W [Z% (Latent Failure) : ¥ E’xﬁ'ﬁ‘jﬁj\ﬁj G+ R I AR
TR

>RSI AR

L FRGHTRRIBTT 6 G VR O RE S R BT 129% - RLERE Y
= PUIRGEL R (FE 3-9) -
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EF GRS
mEA

|39 R VR RS B
FIE ] i

2. EFITORIZE T RSSO R i 33% » LF S
#;E&ﬁ@EFPdHUJ\%( (§¥$M3-10)°

LS
m EfirR

3. PN A AL TR ERT (T PRI 43% AL
E | TR TS G 3-1L) -
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m BERE
m EfEE RS

i 312 PSR ot s 4 R | T 43%
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|

1. fjlﬁﬁ,ﬁ ( Lack of Communication) (F:‘Eq%\' 3-12)

%@%@%

1.8 8 R

RAPEEARTLBRBBRLS -

[/74 /774 V7]
[T ]

oW
WOWw W

11

[ 3-12 ¥ 3 7 4
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2. FhfyHi (Complacency ) (F%P'qaﬁ' 3-13)

I\ & 6 B ) [ 3 2

2.8 @ XK E

T ]
oo
w

77 |
W

[ 3-13 Iy
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3. o Ef%’;ﬁﬁ@ (Lack of Knowledge ) ( ?‘fﬁ%ﬁ' 3-14)

oS ) b B3 (8 1 L

3. RSERAE

™

vt
-
et
=t
-

W

s
™!™wW:
8 v
T
o
LT

1 3-14 7 K
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4. jj-= (Distraction) (F%P'ﬁ%ﬂB-lS)

I\ & 6 B G (8 i

BURARARE -
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5. 7 EIfFFEM (Lack of Teamwork ) (F:‘Eq%\' 3-16)

e b By [ Sy [ @
N (=) 5i BRY [l S EE] ()

5. RSERXFE®

I 316 57 IR
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6. &= (Fatigue) (?‘Eq@a&l&l?)

%@@m

BBBRA T # 3!

A1 3-17 95

ASC-TRT-10-10-001 20



7. ¥¥F kL (Lack of Resource ) (Fé‘f'[ﬁ' 3-18)

A 3135 SR TRY B RA

TR TR

[l 3-18 TV L
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8. T [®HX]s (Pressure) (Fé‘f'[ﬁ' 3-19)

A &35 AR F R

8. T E BN

=
¥

v
&h))}}/} RIRIFTARXFTEURT -

[/

(L (7 7f
{{ IO T |7 1]

Wi oW {111
W WM W W

/7]

[ 3-19 = <]y
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9. 7= fL (Lack of Assertiveness ) (F:‘Eq%\' 3-20)

N ) et 53 () S i i) @

1 3-20 .7 % L
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10. Bxd9= ( Stress) (F%F'Q%ﬂ 3-21)

5 la
i I
{1

for Iy
i
{1

wow
{111

Wwow W

1]
1]

i 3-21 9=
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11. @ %% (Lack of Awarness ) (Fé‘f[ﬁl 3-22)

ABBED K

M. RS B8

o O O D D DO

PRHORREREN “REUBFTBRE” -

et
i
Woom
w W w

I 3-22 TR
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12. #iZpb kL (Norms) (F:‘Eq@aﬁ' 3-23)

%@%}@x%

N A .
NEBUSFMI - ERAMISE - BEBRSE T -

ik
W

w

A1 3-23 2 L
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> RS P12 PEDV R (74 32)

F. 32 5EfS ~ [N 12 75 H L SR

oW s
FIiE ML
e 5
il R 5
S i

> A= ?[f} ( Safety Net )

B 5 (Organizational ) '[‘?EIUFHJ )
2 ﬁg‘[ - (Check list)
& 77~ (Procedures)
¢ A} (Regulations)
& Y[~ (Culture)
€ W (Resources)

m i~ (Personel) '[‘épfjfﬁjic"g :
¢ i ff“.gIﬁ: ( Tool accountability )
* i ;’FA?T@»%!T ( Identifying stoop point )
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& [HSYTR EL (Health/Rest )
¢ Fifll (EVEET (Task prioritization/organization )
2 FEHFHIIRE (Finding/expecting problems )

& P (Situation awareness )

> iy &gﬁj/ IR

SRR BT

W R PR P

B TR T

7 [EEE
Sl U= R

5
BT s

REFET T Lo WS QAR

TR IS (R

> TR

B % R (S R )
- ]E’H;r%f%lﬁjlfﬂj I3 ;[/_Fj:_JJ

A ‘JJT\ fel
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O R
W TR R SRR LY
W R R
R ] RSO
R

> A ﬁjﬂﬁg

W SR SR R BRI R
(i FU5 o REPS S F R PO SR WL
il 5 3 - (Ref 3-24)

W kR SRR R R ) T ) SRR
FIEIRSs » Sihiy o 0 g R

:{E}—‘}:(Errors)

(Violations)

1 3-24 HEMEF ISR PRIEF AL VR R A
[ 3-24 & Fiik
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>

>

>

,é[ M= 2EfET = A 4 g J%ﬁn{ DEREIE > 7 G &M%?MF[
SEH SRR S PRI
Fgrb— T 2 2 (pup 7 & -
W REDSEIRL PR SR B R N - AR R T
W R AR AL R 'Jf HUBA S T AGHEN D - sk
" PR IRy (AR (RS0 5 - L 2 PR 2 T sl o
’]‘%‘*J
(PR SLAIE: A N S VARE R I e
S 1= (™ (just culture )
[’ﬁ%‘@ﬁfw (= (Atrust culture)

B 5L 2EE a:JyEf i ?‘1 [fE ( Wholly punitive versus blame-free )

B OFIRA }Hﬁ”?ﬁ%&%?ﬁ%lj/ LT b #54( Natural instinct is to draw the line

between errors and violations. )

[ ] 9'JF,J}{%’;?Elf’jﬂgﬁE'JT}?JTIF,%%%‘J % &+ E\ﬂj (Do not decide discipline only the

event outcome. )

W el ’}H [E;IT 8o = EL R 4 sk (S (Discipline, when

used fairly, will reduce unacceptable behavior. )
A N (B A e pud =

m 1;4% g@,j,ﬁr&'ﬁ ﬁ‘“ ?H%-’ﬂég%ﬁl(snuctures Practice, Control & Policy:

Concrete & objective )

& PR I/5E P ] (use of tech data)
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>

& AT PR (Allowing shorteut )
L 4 Fﬁ#[fﬁi;[/ F1€1 (Role of QA)
& Ex)s (Pressure)

iﬁ“u i)~ a3EEET (WX restrictions: wind, temperature, etc, )

ﬁ:‘m

[’r B > TR ’lgrﬁg’?,m (5 ?El»%\ﬁ’* #1 (beliefs, Attitudes, Values,
ethics, often unspoken: abstract & subjectlve) X
L 2 FAJ = (Life/Security )
¢ 1+ = (Job well done)
L 2 r?:;[l ( Recognition )
€ T (Fairness)
L 2 EFG ]’fFJTI/ (= (Culture of blame)
A R ESRL (Norms) iU [~
W IR SRR (LRI e [
®  [—ipy Norms ¥ [ B R E TRIpvRYE > B ﬁ%“‘\'{?rﬁ%ﬁg‘}*
RUEBRES Sr Ny =R
W Iy Norms ¥ [ Eaper T N AR 72 T F i E N Jifg%rfa
e > f BT lgfjr%“l Ul TR o NS RS

> fﬁ Norms

B S b RS Y Norms -

W R I-FIpY Norms fgi Fipy Norms [I}J’[ SRS
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[ | §F;?ﬁj—f¢umrms 1@ F[]}HJNorms

B PEEBEE LA (Norms) 2 S v BOIR ARG T > IR pI e

Norms

> ﬁ{ﬁ?‘\ ( Decision Making )

W OTRPY N ERAET N JERYTERP DR e (RS - A e S
F“'fitﬁlé% EPR lﬁﬂieﬂv Tﬁ SYRLD iR BRI N A W
AR SRR E R e AR T Y EAIRE S S
R R AR R EARETR] » YR 6 o CRER 3-25)

[l 3-25 HG P
> H 1_53]: ZEEUE SN

"
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W A TR R TR
u E’Iff{'ﬂ“\ﬁl
W EPEEERSG - B BB Bl

[

_k

Rttt

“ﬁ

]
ok

BT R
> ﬁtfjf,ﬁaﬁitﬁgfﬁ; “ PR B u?‘ﬁ@
m L

A

>RV S T T PO - S R £SO

WS o N T G JFF"F’T[H'TUI*IF? R R A BV P
n 5@—? VR ”"’Wzﬁ?}ﬁ F[J’:'%T?a [f[:ﬁ:?
W EIEF IS PRI ORISR
] i’%ﬁjﬁ'fﬂ? FIET
LI SR (R
WP Al
> ﬁéf‘ej—ﬁ@[ﬁ‘[ia%m ( Operational Risk Management, ORM )

ik Sl Gl e FWFJ*F‘ Rt
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m e ﬁi [_{}J’“LI ,Fﬂﬁ& Iﬁlt[ﬁdj];' L |—IFI’LJ—*U [ﬂ FI Jf—‘,k —}y_T '*F’]_l
Y= B -

> ORM [iufFrg
WP i E
W[ ENE o P R
W ETER AV s
BT R

> e AR [S.g%??i' ( Operational Risk Management, ORM ) (I?Eq%ﬂ' 3-26)

P ERYfaE B

[f;ﬁ' 3-26 f = FAYE Bﬁﬁﬁ;' ( Operational Risk Management, ORM )
N | |ﬁ, FCH i B AR P e *F‘@Uﬁ G
> K —FqJ/ BE11% (Mishap Severity ) * @ SHIE i fl

— F# o CEEERY (Catastrophic) SRR 0 & FIged A Sk
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>

TR g EY (Critical ) B EFER TS

=% [TV (Moderate ) @ B EFERRZ5ES

o

DU

S Rl

A J

A

ZERIPY (Negligible ) :

U EEE R 'F <1% (Mishap Probability )

AV

>

IS E~[l

(I?Eq%ﬂ 3-27,28,29)

% (Frequent - Occurs often )

: EEL“EJF[‘ ﬁ:é@; (Likely - Occurs several times )
: '\EW' |3% % (Occasional — Will occur)

c EEH 4 (Seldom — Could occur )

PP ONFEdE S (Unlikely — Very rarely or will not occur )

S B 2

3 S F g

S BT S AT

B

&

STEP 1 IDENTIFY THE HAZARD

HAZARD SEVERITY CATEGORIES

| Catastrophic - Complete mission failure, death, or system loss.
II Critical - Major mission impact, severe injury, or major system damage.
11l Moderate - Minor mission impact, injury, or system damage.
IV Negligible - Little mission impact, injury, or damage.

HAZARD PROBABILITY CATEGORIES

AFrequent - Item: occurs often. Fleet: continuous.
Individual: occurs often. All: continuous.

B Likely -

Item: occurs several times. Fleet: frequently.
Individual: occurs several times. All: frequently.

COccasional - Item: will occur. Fleet: several times.
Individual: will occu. All: sporadic.

D Seldom -

Item: could occur. Fleet: will occur.

Individual: could occur. All: seldom.
E Unlikely- Item: will not occur. Fleet: could occur.
Individual: will not occur. All: very rarely.

&

Action1: Action 2: Action 3:

Mission/task | === List — List

analysis Hazards Causes
Action 1: Action 2: Action 3: Action 4:
Assess hazard |m——3s| Assess hazard = Assessmishap |=—=f Complete
exposure severity probability assessment

Action1:
Identify control
options

Action 2:
Determine control
effects

—

Action 3:
Prioritize risk
control measures

Event Probability

Action 1:
Select Risk Controls

Action2
Make Risk Decisions

j

STEP 5 IMPLEMENT RISK CONTROLS

Frequent Likely

Occasional

Seldom

Unlikely

E Catastrophid %%W

\E/ Critical 7////

T Moderate &\\‘m\ "

v [ vesiowte | v NN (2] []TT88TT o6

C

D

E

\\<\|||||||| : |||||||||||

i ‘

\=\\Wk I ||||||||||||||||||| | |||||||||||

Action1: Action 2: Action 3:
Makeimplemen- | mm] Establish —_— Provide
tation clear accountability support
STEP 6 SUPERVISE AND REVIEW
ACtiO”.l: —_— Action 2: E— Action 3:
Supervise Review Feedback
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327 e 1

I

[ 3-28 't Fa st

ASC-TRT-10-10-001 46



(B! 3-29 "= Bt e S !
AR
> <]y (Pressure) =[E9= (Stress)
B IRV EGIREY T
L 4 EJ/?E}EIU ( Physical )
L 2 F?ii[lﬁﬁ ( Cognitive )
L 4 ‘I‘ﬁﬁ:ﬁﬁﬁ ( Emotional )
¢ =iy (Behavior)
B RLE R R N RV el R L
WA B IR 5 [ AL A
>
W ORLES T A RV RIN R D -
WL FERREVEST [ S R R T (R
W R TR IS I PR AR

B ) RERSEIRE S S R B o S A
EC

> Wy Z/D[H "FLE&}'
W UPEE NIRRT
W IEEGED T (R
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B SRR
T
LIl

Bk (4D

m s
T

> PN S BT TRESRE IS R R R

W18 ] Tk P 1 £ (Blood Alcohol Concentration, BAC )3 0.05%

—TI

W24 PR TR im%ﬁﬁi ( Blood Alcohol Concentration, BAC )% 0.10%
¢ HEriud
& PEE(S
& HEFE R
® IR TS

> EREeE

W R IS 729 ] R

W55 P EORT R 2 G 14

W PPN LA 2 [ 5 RLE RS

W RN AR

ASC-TRT-10-10-001 48



> TR

#{J¥] Electroencephalogram (EEG ) 3E[[J£}’$Ffﬁ§zﬁlj7‘i EEG f[1 > o2 H L= Y
e (PP AT Stagel - Stage2 - Stage3 > Stage 4 REM 2 o ki {f
REM i [RITER H 2 PIEG T S TRAEE Stagel ) Staged [ » Jaid (& ¢
gl |0 If- Staged g@q%?u REM FETFE > {[LRL REM FEFR ) A s
PRI NS Gy~ IR ) o YPRURY * gl Iy > ) 80%fT
b HSRLE i R R AR AL ORI N 2 (WAL T EEG V9t - & E | EOG
] EMG I B H )2 Rl B pv T 50 7 EEG (iRl
REM [ e » U AUSEigr- [l S0 > 57T ) REM Sleep 7 PG FE i i -
(Fg—ﬁq.%ﬁ' 3-30)

q‘%‘]' 3-30 REM Sleep

> pE PR A

e pops ISR R P (B ] ?&%“'ﬁfﬁﬁﬂﬁﬁi—ﬁfj’iﬁf'& F PHEH RN
Fl 7 Stagel , Stage2 , Stage3, Stage 4 = RHRVETFE » REM Sleep - [fijkLif

ASC-TRT-10-10-001 49



géjmw@“WFE@@?iiﬁﬁﬁﬁfﬁ@%W%ﬁJb?ﬁﬁ“ﬁmﬁg

1= XA

gl— fk ——

By

g

— ST
Sak

B

&

B — ||

[l 3-31 [ R e P B 8
> ERA RS
B JHEEESEEEN (Non Rapid Eye Movement Sleep)
® - GREEET R

® A ~,:)JPLI“E:

I

L 4 E’j/*l’}g‘[‘%fgj ( Physical restoration )
& &2 @E3: (Hormone Production)
& RSt (Tissue Repair)

B ELEEE P (Rapid Eye Movement Sleep )

¢ (=27 (Dream)
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& JUApEEE (Muscle Twitching )
4 Eﬂﬁﬁuﬁs’@;ﬁ ( Rapid Eye Movement )
4 Eﬁﬁ{ﬁ@ﬂ = (Problem Solving )
4 %@ﬁﬁr‘%"[ﬁ ( Short-to long-term Memory )
" ‘*J’;'%Jﬁﬁ ( Operational Countermeasures )
® HrE ﬁtfl ( Conversation )
4 E’Jf‘ﬁ%}?ﬁéﬂ (Physical Activities, Writing, eating, exercise, brush teeth,

wash face)
¢ ({{"ssEE (Stretching)
¢ | [%"I’p} (Light Exposure )
L 2 P2%ﬁ°‘ ( Snack on food )
& [RpEHEA (Caffeine )
BT AR (Fix)

& [=fGRIE (Sleep Discipline) (i ENEERIFZLfF ) (Minimize sleep

debt)
& EEH ?‘ﬁ FETFEUL (Sleep Environment)
¢ E[ (Exercise)
L JICAS| Jfg‘f’—”ﬁ,' ( Managing your stress )

¢ UL (FEARUE)  (Sunshine/ Lighting )
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> 3%@ ( Communication )

O THRIE  FUERE BT R RIS
NG CRE o Tk PR e o A R
VB R R LRE - (P 3-32)

[l 3-32 8 SRR LY HLRE
W EEIIRL TR A D R PR L 4 o
Y

R AR 2 MU B BRI (0 R A
RS VI % o L UE] TP RS U 1 E S (> £
RO (S SR BT ] 38% » ) b £ R
ﬁ’be%’ﬁ@F- SIS SR A3 5] 100%.1 i >

(1 B 75 [ s 1 55% ’i_ﬁ’srff"" RN VEES RLEUIIENRIRE SN b ig
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38 - (R 3-33)

WM 5

mEE WEH ALFEY

il 3-33 00 T MR i PR

W R
*  LHIHA
L
\AlEEi g 2R
© i * s Fi
& RS
® eV
® ESTER VA
& G E NPT R ALY

At Al
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o IR X LA

R
& RIS [Tl S R
& FEHZFH
& PEEE B

© ISR XS TP A Y (SRR AR -
WA F R

B
L 2 fﬁﬁi ( Prejudice/bias )
L 4 Pﬁé?‘, / (Noise/lighting )
® ﬁ’ﬁ} A JupugiPs (Distraction )
® U~ (Culture)
L 4 %Fl[ i ( Language )
O
® P B%T/’E‘?ﬁﬁ?ﬁ; f1 ( Deference to rank/experience )
¢ EJ! F 1pugrgr (Professional Courtesy )
¢ [imErs (Complacency )
& ([T (Fear of animosity )

4 ‘I‘%ﬁgéﬂ ( Intimidation )
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L 2 IELI # ( Missonitis)

¢ =B (7 RMEEN) Workload  (over and under )
| El;-r%‘iljﬁiﬁ]

& RIRIET ma? a#E (paraphrase )

4 Tﬂiﬁj ( Ask questions )

& [l (Make eye contact )

& [Pl sy g?ﬁ% ( Use body language )

& AR R SRR P T F::r{ﬁﬂzt ZRv i1 (Watch for filter,

theirs or yours )
& TR LR L i
[ ] EI[F =0 (Assertiveness )
& FE[IBED WL FAEFEOEE
& LR ESIORE T RIS
G T A

R

B RS R
L 4 E'J!?E

& SUlVER
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& S
& ST
& Tl S

W PMERREFSTERCR AR IR pg o AT SR RS B

el TP s as (e o 3

W R ARSI T PR o B L MG
Wﬁ%ﬁﬂ%ﬂﬁ@ﬁﬁ%J@@ij—@W%ﬁﬁ%@%ﬁ

W R RSN G o R AR R e
SR B LR BRI ) S

> L] (R 3-34)

[ 3-34 [0

R
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B PEAR VjEH|
m Rz
T

> - Eﬁj ' (Reason’s Swiss Cheese Model )
B8 L (R A TR o T PRI TR -
P T R 2 9 T ] R
IFJH 2 RE Pl R T AR, o ERLEETIE A Gy o A -

LS

) ([D

ALBAOTSTY T I ROALE N PO TR D
LS St b SN

|‘ﬁ%ii?‘fq % 3K Eﬁ*ﬁg SN lﬁ
TR
WIS L RS N AR ST D R e

) JJI:I_[—HfJiTEj/B%
BB+ AR T (RS (R 3-35) -

[ 3-35 At * FYRRIFAES (e D 5 SRR T TR D BRISR )
PR R %

= H PN R R R ’l%‘-*ﬁ‘ﬂ » B IR SRR PR R AR
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- [W5HER (Error Chain) (V3R » &= A FEHFE 7 2 > o 2
AR > B > g 3R - R - SR
FSRETOERGIT 05 SRR IR A L) ] -
PRIC R

W A E A
AR CRC I (DRE
& T (R VSR
& T (R UL
& CRACHT TR PR
A B
® T
& PR E
* LRI
¢ GUEIEREEE
A (TR i T
& FUINVRGL
A AT E
m
2 T%ﬁmﬁﬁ

’ %E*f ri\F[/ﬁﬁl I#;"J
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R (R VR (P 3-36)
® SRR
* s

& e

F & EHRETH

R (HM7) | B (B | 8 (RE) @R (BT~ #%)
W55 3R o 55 3R W54 3R W55 3R

"
\

[fi! 3-36 A5 (FE) Viy#Y
> R AREGE
U LN e PR o N IJEF% B HIEVE] SHELL & PEAR RyFEifsist

€ SHELL 855 : plifd] L ol SHEL Frfistass £ AFERRy H ik F 2 gl e (lr
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q%[' 3-37)

SHELL Model

Software
Hardware
Environment
Liveware
Liveware

H
SIME
L

ﬁ%ﬁ[ 3-37 SHELL f5i5
® L (Liveware) flIfJAY L fusheff *

m SR SR g

mEE
LIRS

L
moie

® S (Software) [*%&ﬁj%ﬂ FIFIf st~ # s T/[JE’QFE'F DB
W F:H5- (Procedures)
W A (Policies / Rules)

m = (Manuals)
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B fEE (Placards)

W Y (Documents )

® H (Hardware) FCAJRIUES © plI R * A IR 2 @455

b
m =
ol S
. %ﬂ%%%%@%?%@
® E (Environment) {“ZU RO » AT BRI D 2 EY
ST AT
| ZL“F%‘
R
R
B R T (RS (e
B RS U

® L (Liveware) 13A9 L fosk M5 pLISIAY R ~ FOI9T 38~ fef v

A

S (SEfE 32
€& PEAR fi5- (F qéﬁ338)
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PEAR Model

People
Environment
Actions
Resources
ﬁ?ﬂ[ 3-38 PEAR #Ei5
® Pear £150 VE VE £ E'Jﬁl?@%ﬁé‘r‘%l'[ﬁi

® P (People) U IREFREIST (Ul * ) RIFUHN
u l—’jﬂ?% (Physical )
& RES (Size)
& [EIPIE (Gender)
& T (Age)
& JuEIFF (Strength)

& T IREE ETE  EE  ETET {UArEUY (The

five senses )
m % (Physiological )
L 4 [’;ﬁi@'[ﬁ% (Health)

2 ‘E’?%‘Iﬁil%d ( Nutrition)
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L 2 %ifm?“ (Lifestyle)

L 2 B S5 (Alertness/fatigue )

L f“*éﬁﬁzfﬁ[}[gfjfz&;@'[‘gt ( Chemical dependency )
m =2 (Psychological)

L 2 AR 5] (Experience)

V'S HIFEGEE (Knowledge )

L 2 7 ARE L (Training)

& [EERARGEIME (Attitude )

L 2 ‘Iﬁ%ﬁﬁ%@ﬁﬁzﬁé ( Emotional state )
B EpSZEORYN (Psychosocial )

L 2 * K?;‘T%J%J f (Interpersonal relations )

4 Ejiﬁ]ﬁi‘w ( Ability to communicate )

¢ [filffy= (Empathy)

L 4 ff#F= 0 (Leadership)

=

® E (Environment) i ﬁ?&
W PoETERY (Physical)
L 2 ﬁﬁf} 5 (Weather extremes )
L 2 FEFSH AT E191 (Location  (infout) )

4 — =4 (Workspace )
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¢ g (Lighting)

L 2 E@‘%*'J‘ ( Sound levels)

2 % &7 ( Housekeeping)

L 2 b= ZfE (Safety issues )
B %P (Organizational )

4 F1Z (Personnel)

L 2 F{ﬁl ( Supervision )

2 £~ AvEl (Labor — management )

4 2T plASL (Size of company )

& x5 (Profitability)

L 4 T % (Job security )

L 2 Fﬁ#ﬂ%‘“{ ( Morale)

4 % < [~ (Corporate culture )

4 P = (= (Safety culture )
A (Actions) #hIRESRE[ST (B = EY R (B
[ ] ﬁ%[ip%& ( What do you need to know? )
m R ﬁﬁjﬁfﬁ? ( What skills are necessary? )
B [=HR (Steps to perform atask)
W EU="HH (Sequence of actions )
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| 3%@%? ,; ( Communication requirements )
u ?}?L%TF;I ( Information requirements )
[ JFE%»?»%TF;I (Inspection requirements )

| I?:;ﬁﬁﬁ,l ( Certification requirements )

® R (Resources) — &' ~ A2 I {BTRESTEIS e P
B LSRR 5% (Technical documentation systems) (%ﬁi‘ﬂ'
3-39)

P ENGINE e T

[l 3-39 H: P& f 3% (Technical documentation systems )
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\ BATAIE N TwORR PR TR T

St gty CNTIb4)

THweCEL mANRA

q%.j' 3-40 3EI[J%“5§1£|’?FJ ( Test equipment )

u %?é‘?lﬁﬁﬁﬂ ( Enough time )

m L *s (Enough people )

S [‘FJ,IJ&‘-«;_' 1935 > Hefm (Lifts, ladders, stands, seats )
B R[ff (Materials)

| fF‘{TF—J ( Portable lighting, heating, cooling )

B %50k (Training)

R 2 IO R~ B O SRRE  fE WETRAR RR 2
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> iﬁ}%ﬁjfl lpﬁﬁl?{: {7t Basic Assumptions
W PRI R E T
WS HFAM RS 58 s 2T [ R S P

WU AR 2 SRR T o R e o
b EX i

W RIIRE R S SR e

> EREAR (RER3-41)

[l 3-41 F "

"
o it

o i * NPT
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® it NF

S A
° ];a’@ S EY RS FY ey VA o AR A LY IR
®  FITURUABGL I N S Y R SRR P
© HZEETING (S A L A

W RS R
® i BN R O SR (Y B

® I aE” bﬁffﬂﬁkﬁrﬁ

® YUEPEL WG A [ VA BB
W T F (Near Events) VEIEITE
® CSITH TRV T B YR = RN
® HENEOI AL T
® RIARTA IO RIS DR S BN E VL B
> Fﬁfjjﬁﬁéjuﬂ F[j‘ ( Eagle Lake Case Study )
"R
1991+ 95111 » 531003 PF'Z[EHL’EfF' » [l PR 2 f' g} 25477+
B o ) B 1204 ;cg,;ﬁ\[ayl‘%;»j'viwiﬁ;uwﬂsSﬁ VI R S

nﬁi’fﬁ*j 3% 1 28 IR T B v DR TRBE Y = o Il 20 7
A YL R EY W AL ST R
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il = %‘E @t“ FUR-BrE LY 2 RURUNEL > SRR D
FI A fr %F“peﬁflfiﬁ TR o R A ﬁﬁllﬁﬁ@ﬁ IS

(R SRR I 1 VR A ) SR AR i R -
|§Hf§f,—§wj¥?ﬂ il SCBRH VR RINGR i@[j&ﬁ f' I/F'“—‘f—jl SFF FE‘EM A
FPEVREZAN » SBERAIE W e e‘ﬁ:ﬁ’b’ﬁ%?f P AT A
Hdg T o

PR IR

KBORAE FrEE - RS ELE R TR RS - RO TR
AR Tg%[f&p UIRIE Ik’/ﬁ@\ Ul o

R gzrw E qﬁlrg%/\:rﬁ g ﬁ%&p URERL A o

gﬁﬁwi‘%‘ o= R R c'SmeL %?ﬁi[ﬁ&‘q?fﬁi[ SR A 5 F
;D;Fgl:;ﬂ EHRUTIRES IS T (B i ik > SRk P o 0% oot —
Z R A I (RID > TR USSR o [l (A519924F 2728 1.V
iﬁfﬁm?%‘ » SE %’T?E“'JFH o, ﬁ%ﬁiﬁ«'?ﬁ'ﬁf{@‘ﬁﬂfé (I SRR a2 PN
ﬁ Fil TRAAR T 4% 2 TRATAS ISR 48 ﬁli?ﬁﬁﬁﬁ'%%’f*“ﬂﬂ?iﬁ@*@ﬁ" °
(Sﬁfﬁﬁfl )
WP EERR 1635 1.13.2 5 117.1 Fl

m ?fﬁq‘ﬁﬁ A

W R A (P 3-42)
® ikl = =1L (unsafe acts)
® IRl A FRT%) Cerror producing condition )
® LI IS

® iR
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[}%‘1'342*]‘ = A

W SRl A E (B (unsafe acts)

© eI S BRI R R PR Y 3 7 (Y 2 M
i FYI PRI R

© Y2 T IR RIBR T RO o AR AR E S S
R IR it LSRR o

B R LK RS Cerror producing condition )
® IR RLELL A I -
® DY 3IAGMEENE T e RE T T R U [
® - [UEHIR A LR A S
o ﬁ% Fl Itﬁ*?&%‘:ﬂf SO ACEE (RID -

W PRI A
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© ESMSET A FI o b UG R T R A ] j_'fF"‘_FF[#
A o

® NRIVATE » ORI A S .
® BRI NP A A R A T

RGBT (R 3-43)

il 3-43 SHiaELY 75

> - MR EE

® %X * f} (Maintenance )
® JEFATEl (Crew Members)

® R *‘“TﬂJF (Air Traffic Controllers)
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) F{ﬁlﬂ ( Supervisors )
® Y} (Staff)
W RS
° ’ﬁé@ﬁj& ( Determine Needs )
L 2 ﬁﬁ%ﬁ%l ( Need Analysis )
¢ rR[Ju% (Data Collection)
+ Fﬁj%}‘ ( Questionnaire )
+ F%F%’i ( Interviews )
« =T A (Participants)
* E‘LE;'E& ( Supervisors )
) fj@?”ﬁﬁ&f{ﬁ?& ( Determine Type of Training )
& E5F (Awareness)
& ig{==[nigg (Practice and Feedback )
L 2 §F1 (~ (Reinforce)
2 ﬁjﬂ@ (= (institutionalization )
+ 0 (lInstructor)
* F:‘Iﬁﬂ ( Evaluator )

& JBEI (Staff)

° F%%%ﬁfg ( Design Course )
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€ Ff (Curriculum)

¢ 75R5EAY (Class make-up )

+ Kl (Type)

+ » g (Number )

* TFTEFG ( Non- attribution )

+ T f%f(;%,rj ( Non- retribution )

X3 %Eﬁ (Focus)

& = (Parameter )

YY)

L g ?”ﬁyﬁ%ﬁ%,ﬂ% (Instructor or Computer Based )

L g EJIE’;@WE@’;% ( Facilitated or Lecture )

& i (Test)

® SPEY (Trainees)

75

=1

?“J;;F"[?”;@ (Initial Training )

F{’?EJ * Eﬁ ( All Crewmembers )

JIEEIF R (Facilitator Training )

RS ED (Selected members )

§"yFI&’/F:'I§§’H§"%W (Instructor/Inspector

Training )

S B A |

( Trainer/Inspector/QA )

1
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& (=7 e (workshop) i1 {ftE[/
& JELERFR 4
& HF" 6N

& YRR 10 )
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FAA (2005 ) , Human Factors Policy, FAA Order 9550.8A available at

http://www.hf.faa.qov/docs/508/docs/HForder.pdf#search=%22faa%200rder%209550.

822

FAA (2005), The Operator”~ s Manual for Human Factors in Aviation Maintenance,

Washington, DC, available at  http://www.hf.faa.gov/opsmanual

FAA (1996) , Human Factors Guide for Aviation Maintenance and Inspection,

available at http://www.hfskyway.faa.gov

FAA  ( 2003 ) , The AVR R&D Requirements Process, available at

http://www.avssharepoint.faa.qgov/avs/RED/TCRG/AVS%20RD%20PROCESS/Forms/

Allltems.aspx

FAA, Airworthiness Inspector” s Handbook, FAA Order 8300.10, available at

http://fsims.faa.qgov/
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FAA (2005) , Advisory Circular for Repair Station Training Program, available at

http://rgl.faa.gov/Requlatory and Guidance Library/rgDAC.nsf/0/4a8218c049fc76al

86256f6d00563a0d/$FILE/AC%20145-RSTP.pdf

FAA (2006 ) , HBAW 06-04, Guidance for Evaluation and Acceptance for

Maintenance Human Factors Training Program, available at https://hfskyway.faa.gov/
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

ATRCRAFT ACCIDENT REPORT

BRITT AIRWAYS, INC., d/b/a
CONTINENTAL EXPRESS FLIGHT 2574
IN-FLIGHT STRUCTURAL BREAKUP
EMB-120RT, N33701
EAGLE LAKE, TEXAS
SEPTEMEER 11, 1991

1. FACTUAL INFORMATION

1.1 History of the Flight

On September 11, 1991, about 1003, Cenftral Davlight Time (CDT).
Continental Express Flight 2574, an Embraer 120, operating under Title 14 of the
Code of Federal Eegulations, Part 135 (14 CFER 135), experienced a structural
brealup in flight and crashed in a cornfield near Eagle Lake, Texas 1

The flight, with call sign "Jetlink 2574, departed Laredo International
Asrport, Texas (LED), about 0202, en route to Houston Intercontinental Asrport
(IAH), Following takeoff, the flight was assigned a cruise altitude of flight
level 250 (FL250). The flightcrew was later instructed to descend to FL240,

After recetving a radar handeff, the flighterew made mitial radio
contact with Houston Air Route Traffic Control Center (Houston ARTCC) radar
controllers for the Eagle Lake sector at approximately 0948:43. Ar 0954:14,
Houston ARTCC mstructed the flight to ",,,cross five five miles southwest of
Intercontinental [LAH] at and mamtain niner thousand. ™ At0954:20, the flightcrew
responded, “OK fifty-five mules southwest of Intercontinental at mner thousand.
we 'te out of flight level two four zero. "

At 0959:51, Houston ARTCC instructed the flight, “Jetlink twenty-
five seventy-four, roger, flv heading zero three zero. join the Humble two three
four radial GLAND, rest of route unchanged.” The flightcrew responded at

1Unless otherwise noted, all Gmes listed are local, CDT, based on the 24-hour
clock.
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005857, ~ Zero three zero, join the GLAND six arrival, twenty-five seventy-four.”
The response was the last radio transmission from the flight.

Tust prior to losing radio communications with the flight. the two
Houston ARTCC controllers for the Eagle Lake Sector were relieved by another
conftroller. During the posttion relief briefing, all three controllers noticed the loss
of the airplane radar beacon return for Jetlink 2574, At 1004:53, the radar
controller, who had assumed duty, mnitiated the first of four attempts to contact the
flight. The flightcrew did not respond. The radar controller then advised hus
supervisor that radio and radar contact had been lost.

The cockpit voice recorder (CVR) revealed normal conversation
during the descent from FL240. Appendix E contains the CVE transcript.
Following the last radio transmission, at 0959:57, the CVR recorded the flightcrew
recetving automated termunal information service (ATIS) “Golf on radio No. 2,
about 1000:03,

At 1003:07, the cockpit area mucrophone (CAM). as recorded on the
CVE. picked up sounds of obyects being upset in the cockpit. These sounds were
followed immediately by one that was comparable to a homan “gront.”

The remaining sounds were warnings produced by the airplane’s aural
warning svstems, as well as mechanical sounds ndicating breakup of an aireraft in
flight. The sound of wind was picked up by the CAM, beginming at 1003;13. The
CVE tape stopped at 1003:40, about 33 seconds after the onset of the sound of
objects being upset in the cockpit. The entire CVE recording lasted for 31 munutes
and 6 seconds.

Radar data and a readout of the airplane’s flight data recorder (FDE)
showed the airplane i descent, passing through about 11,800 feet mean sea level
(msl), when a sudden pitchover occurred. The FDE data showed that there was
then a sudden negative vertical acceleration of at least 3 1/2 negative g, as well as
roll and yvaw moments, heading changes, and sudden changes in engine
parameters.?

21 g equals 1 times the force of gravity. The FDR was limited in negative
vertical acceleration readout to 3,375 negative . The data reached that point on several

occasions, following the initial negative acceleration. Appendix F contains relevant FDR data
mlods.
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Prior to the pitching over of the airplane, the engines were operating
normally. At the start of the sudden pitchover, FDE data revealed a sudden
oscillation in propeller speed, recorded in percentage of standard revolutions per
munute (rpm). Propeller rpm inifially decreased from what had been a constant
85 percent for both engines. However, within 2 seconds, the rpm for both engines
mcreased. MNo. 2 engine rpm decreased again, but then mcreased to well over
100 percent until the data ended.

All the evewitnesses who were interviewed observed the occurrence
from the ground. A total of eight witnesses reported that they saw the aiwrplane for
at least part of the tume after thev realized it was 1o distress, until impact.

The following describes vanous evewitness observations of the
atrplane:

« flying normally

« wings level shghtly nose down3

»  suddenly consumed by fireball

« wingtips and part of tail protruding from fireball
« a2 bnght flash

« orange or red-orange flames at time of flash or immediately
thereafter

« spuitenng engines, followed by three pops
»  arevving sound
« 3 flat spin to the left vntil impact

o left wing dangling from blown out area

nght wing missing

IManufacturer-provided data indicate that a negative 10-degree pitch angle
(before the sudden attitede and other changes) is normal and could be expected for the
conditions of the accident flight.
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flying parts during downward spiral

After impact, the amplane was upright, in a wings-level attitude,
partially imbedded in the ground and burnmg.

Local fire and rescue persomnel responded to the crash and
extingmshed the fire. All persons aboard the airplane were fatally injured, and the
bodies of two of the occupants were lving outside of the airplane. Both pilots were
still strapped 1o their seats.

The accident occurred 1in visual meteorological conditions (VMC), i in
daylight The mainw .g%!e mcluding the cockpit and cabin, came to rest at 20°
30° 987 north latitude anti 98 23" 217 west longimde.

1.2 Injuries to Persons

Flightcrew Cabincrew Passengers Qther Toial

Fatal 2 1 11 0 14

Sertous 0 0 0 { 0

Minor 0 0 0 0 0

None 4 Q -Q = _0

Total 2 | 11 0 14
1.3 Damage to Aircraft

The airplane was destroved in the crash and fire. The airplane was
valued at around $7.75 mullion.

1.4 Other Damage

There was no clamm for damage to the harvested cornfield and pasture
land mto which the main wreckage and other portions of the airplane fell.
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1.5 Personnel Information

1.5.1 The Captain

The captain, age 29 was born on Apnl 20, 1962, He was hired by
Continental Express Airlines on October 10, 1987, He held airline transport pilot
certificate No. 5065336474, with ratings for the EMB-120 and Airplane Multiengine
Land. His most recent Federal Aviation Administration (FAA) first-class medical
certificate was 1ssued on July 18, 1991 with the limitation: “Holder shall wear
correcting lenses while exercising the privileges of his airman certificate ™
Company records indicate that at the time of the accident the captamn had
accumulated approximately 4,243 total flving hours, of which 2 468 were in the
EMB-120.

The captam recerved his imtial ground school and proficiency check
in the EMB-120 as a first officer. completing the fraining on October 29, 1985, He
completed upgrade ground school tramnmng on September 21, 1989, and received a
tvpe rating m the EMB-120 on September 29, 1989, He completed lus mitial
operating expenience and received a line check on October 2, 1989, His last
proficiency check was on March 9 1991 His last recurrent trammng was
completed on May 29, 1991 and lus last line check was accomplished on
August§, 1991.

1.5.2 The First Officer

The first officer, age 43, was born on November 9, 1947 He was
hired by Continental Express Aiurhines on March 12, 1990, He held airline transport
pilot certificate No. 1963386, with ratings for the EMB-120 and Airplane
Multiengine Land. His most recent FAA first-class medical certificate was 1ssued
on August 30, 1991 with no hnutations. Company records indicate that, at the
time of the accident, the first officer had accumulated approximately 11,543 total
flying hours, of which 10300 were obtamned prior fo his emplovment with
Confinental Express. He had a total of 1,066 hours i the EMB-120.

The first officer completed 1mtial ground school 1n the EMB-120 on
March 30, 1990. He completed flight training on April 19, 1990, His initial
operating expenience and line check were completed on April 24, 1990 He was
subsequently upgraded to captain on the EMB-120, completing that tramning and
mitial operating experience on May 14, 1990 Although he no longer held a
regular captains bid number, the airline allowed the first officer to retain lus
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currency as a captaimn. He received proficiency checks on October 29, 1990, and
Aprilll, 1991.

1.5.3 Management and Maintenance Personnel

The president. age 51, was hired in July 1990, as President of the
Commuter Division of Continental Airlines, Inc. Continental Express 15 a wholly
owned subsidiary of Continental Airlines. He had worked previously for Eastern
Airlines (owned by the same parent company as Continental and Confinental
Express), from January 1987 to July 1990, in several successive positions: Staff
Vice President and Counsel for Regulatory Compliance; Vice President for Base
Mamtenance; Special Assignment; and Vice Prestdent for Admimstration. Prior to
his employment with Eastern Airlines, he had worked for New York Air (1980-
1986) and had served as its Vice President for Operations. He holds a commercial
pilot certificate with ratings and limitations of airplane single engine land with
instrument privileges. He also holds a private pilot certificate with ratings and
limitations of airplane multiengine land.

The Senior Director of Maintenance and Engineering, age 48, was
hired 1n August 1990, He had worked previously for Eastern Airlines, from
September 1989 to August 1990, as Manager of Special Projects. From June 1987
to June 1989, he worked for Aloha Asrrlines, first as Darector of Quality Control
and then as Director of Mamntenance. His Airframe and Powerplant License was
1ssued on Apnil 10, 1968,

The Semior Director of Quality Assurance and Control, age 46, was
hired in February 199 1. He had worked for Eastern Airlines from 1969 to 1901
and had served as Manager of Aircraft Inspection. His Auframe and Powerplant
cerfificate was 1ssued on June 26, 1978

The second shift supervisor, age 28, who was 10 charge of N33701,
was hired by Continental Express on April 9, 1988, as a mechanic. He was
promoted to shift supervisor on Janvary 19, 1990, His previous emplovment
included service with the U, 5. Armyv from 1982 to 1985, His Asrframe and
Powerplant cert:ficate. number 383749034, was 1ssued on December 19, 1987.

The second shift mspector, age 25, who removed the attaching screws
from the tops of the left and right horizontal stabilizer leading edge assemblies,
was hired on July 11, 1989 as a mechanic. He was promoted to mspecior on
October 24, 1990, His previous employment included service as an aircraft
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electrician in the U, 5. Navy. His Aurframe and Powerplant certificate, number
456456725, was 1ssued on Febmary 5, 1989, The inspector had received company
discipline on two occasions that related to inspections. In August 1991, he
recerved a warming for having “muissed a crack .in inspection of engine exhaust
stack.” He received a second warming that month because he “did not finish all
paperwork required...missed 15 task cards on the accountability sheet.”

The company had a wrtten policy for disciplinary action that wncluded
the following forms of progressive discipline: verbal counseling or reprimand;
formal counseling and written warning; probation; suspension; dismissals; and
immediate dismussal without notice. According to the written policy, “there 1s no
precise formula for applying discipline™ so no specific action would be taken after
a specific number of warmngs.

The second shift mechamc, age 43, was hired on July 2, 1990, as a
mechanic. His previous employment included work as an aircraft mechanic with
Continental Air Micronesia (1989-1990), and flight line mechanic and inspection
dock chief with the U. S, Air Force (1986-1289). He holds Asframe and
Powerplant certificate nmumber 45 17607889 1ssued on March 7, 1990.

The second shift supervisor, age 29, (who was not responsible for
N33701), was hured on October 25, 1987, as a mechanic. He was promoted to
inspector in 1989 and to shuft supervisor on January 19, 1990, He was previously
emploved as an airplane mechanic for two fixed-based operators (1987) wiule he
completed school. His Airframe and Powerplant certificate, number 451396613,
was issued on January 26, 1988.

The third shift supervisor, age 26, was hired by Brutt Airwavs, Inc.,
(later merged into Continental Express), on June 8, 1987, as a mechanic at the axr
carrier s Cleveland base. He was promoted to an mspector on November 27, 1988,
transferred to the Houston base as a mechamc on March 16, 1900, and was
promoted to shift supervisor on August 17, 1990, His previous employvment
included work as a2 helicopter mechanic and crew chief in the U. 5. Army
(1984-86), and as a jet engine mechanic in the U. S. Air Force Reserves (1086-87).
Hiz Airframe and Powerplant cerfificate, number 312767386, was 1ssued on
June 16, 1989,

The third shift inspector, age 36, was hired by Britt Airways, Inc.,

{later merged mto Contmental Express), as a maintenance helper at the
Bloomungton, Indiana, base on September 1, 1982 He was promoted to aircraft
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mechame in 1986 In 1989, he spent © months at the Houston base where he was
promoted to wnspector. He returned to the Houston base as an inspector on May 1.
1991, His Aurframe and Powerplant certificate, number 347508432, was 1ssued on
April26, 1986.

The hangar workers. consisting of mechanics, inspectors. and
supervisors, who were directly mvolved in work on the tail structure of the
atrplane, represented about 23 percent of the second shift workers and 21 percent
of the third shift workers emploved by Continental Express at the time of the
accident. Together, they represented about 15 percent of the enfire hangar
workforce from all shifts.

1.6 Aircraft Information
1.6.1 The Airplane

The airplane, U5, registration N33701, was an Embraer EMB-120,
manufactured mn Brazil. The serial number was | 20-L77. Continental Express
Aisrlines acqured the arplane on Aprnl 15, 1988, Records showed that the airplane
had accumulated 7,229.8 hours and 10,009 cycles as of September 10, 1991, The
airplane was configured with 10 rows of double passenger seats on the right side of
the cabin and 10 rows of single passenger seats on the left side of the cabin

The gross takeoff weight for the awrplane, upon departure from LED
on the accident flight. was calculated by the flightcrew as 22,272 pounds, including
1,815 pounds for passengers, 259 pounds for cargo, and 3,100 pounds for takeoff
fuel. The calculated weight for the takeoff from LED was 3,081 pounds below the
maximum allowable takeoff weight of 25,353 pounds.

The aithine’s EMB-120 Aircraft Operations Manual stated, “The
balance of the aircraft 15 controlled by the load in the aft cargo hold. To keep
aircraft CG [center of gravity] within allowable limuts, there are munimum and
maximum loads for the aft cargo hold which vary as the passenger load varies ™

A table provided m the awline’s Alert Bulletin 91-17, dated
September 3, 1991, established a mummum weight of 78 pounds and a maximum
weight of 794 pounds for a2 passenger load of 11 persons. The documented load of
250 pounds n the aft cargo hold was withun CG limits.
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1.6.2 Maintenance Information

The procedures for mamntaining the airplane were contained in the
airline s General Mamtenance Manual (GMM), which was approved by the FAA
(See section 1.17.2). A review of the maintenance records for N33701 was
conducted, and personnel responsible for the mamtenance and mspection of
N33701 the might before the accident were interviewed (See section 1.17.1).

1.7 Meteorological Information

There were no significant meteorological information (SIGMET)
advisories or center weather advisories (CWAs) in effect for the area before or
after the time of the accident.

The weather conditions reported by the National Weather Service for
Palacios, Texas, which was the nearest reporting station to the accident site, were:

0950 (about 15 minutes prior to the accident):

Estimated ceiling 3,000 feet broken, 10,000 feet broken,
25,000 feet overcast, wisibihity 6 nules, haze, temperature
83 degrees, dewpoint 74, wind 070 degrees at 7 knotfs, alhmeter
30.08.

At 1030, about 45 minutes after the accident, the reported weather
at Palacios. Texas, was:

Estimated ceiling 3,000 feet broken, 10,000 feet broken,
23,000 feet broken, wisibility 7 miles, haze, temperature
86 degrees, dewpoint 74, wind 070 degrees at 7 knots, altimeter
30.03.

1.8 Aids to Navigation
At 095051, Houston ARTCC directed the airplane to "...fly heading

zero three zero, join the Humble two three four radial GLAND, rest of route
unchanged.” This radio transmission was the last one that the flight ackmowledged.

At the time of the accident, the airplane was in a descent under
positive radar control by Houston ARTCC, Eagle Lake Sector, and had been
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wstructed to intercept the radial.  There were no difficulties regarding asds to
navigation or air traffic control (ATC) reported in this accident.

1.9 Communications

Houston ARTCC s commumnications with the flight took place for
appmximateh' 11 minutes, beginning at 0948:43, when the flight Iepr:rrted in,
“Houston Center Jetlink twenty-frve seventy-four flight level two four zero.” The
last transmission from the flight occurred at 0959:57, with Jetlink 2754
acknowledging Houston ARTCC s mstructions to "..join the GLAND six
ammval...” (See appendix E).

Neither the CVE nor ATC tapes indicate any communication
dufficulties between the crewmembers nor between the flight and air traffic
controllers until after communications in the airplane and from the airplane were
lost. From the beginning of the CVR recording, at 0933:36, untl the sound of
objects moving in the cockpit, at 1003:07, there is no difficulty indicated in any of
the communications or background sounds. The first officer, however, remarked at
0936:29, " Do you smell something like paint thinner?” and the capta:in replied, “A
little bat, yeah.”

The first indication that there might have been some difficulty was the
lack of response to three calls from the Houston ARTCC Eagle Lake Sector
controller to "Jetlink twenty-five seventy-four, say altitude,” at 1004:53,1005:12,
and 1005;32, All three controllers for the Eagle Lake Sector (two outgoing and
one incoming) noted about the time of the change to the relief controller that the
radar return for Jetlink 2574 had disappeared from the screen.

1,10 Aerodrome Information

The flight was inbound to IAH. The airport elevation 15 98 feet msl.
The airport 15 operated confinuously. There are four pnimary nonintersecting
runways, the longest of which, 14L/32R, 13 12,000 feet long by 130 feet wide.

There were no difficulties reported regarding any aerodrome 1n this
accident.
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1.11 Flight Recorders

The CVE and FDR were recovered from their mstalled positions 1n
the aft portion of the airframe. There was minor damage to the recorder cases from
impact forces. The recorders showed no evidence of having been subjected to fire.
The CVE recording was clear and showed no evidence of loss 1n guality as a result
of crash damage. The FDR recording was also of good guality.

1.12 Wreckage and Impact Information

Separated parts of the amrplane, including all eight propeller blades,
were withm about a 1.5 nanfical nule radis of the main wreckage.

The horizontal stabilizer, or top of the T-type tail, had separated from
the airplane before impact and was lying about 6350 feet west-southwest of the main
wreckage. Some of the structure and skin from approximately the upper third of
the vertical stabilizer were still attached to the horizontal stabilizer. The lower two
thirds of the vertical stabilizer remained attached to the tail cone in the main
wreckage. The leading edge/deice boot assembly for the left side was nussing
from the honzontal stabilizer. The left side leading edge/deice boot was later
found by mvestigators in a small corral about 3/4 mile west of the main impact site.

The left engine and propeller assembly, minus the four propeller
blades, was lving approximately 370 feet south-southeast of the main wreckage.
The left wing was in the wreckage, still attached to the fuselage by the lower
attachment points, but 1t was folded under the fuselage and the mboard portion of
the right wing. The right wing was in its proper position, still attached to the main
fuselage. Part of the right wing tip was found about 1/5 mile west of the main
impact site. The right engine remained attached to the right wing, and the four
propeller blades were separated from the propeller hub assembly.

Both engmes and propeller systems, mncluding the eight separated
propeller blades, were sent to the facilifies of the engine manufacturer for
disassembly and inspection, under the supervision of the Safety Board. The
disassembly and mspection determined that the right engine had over-sped and
overtorqued before impact.  The left engine had no evidence of over-speed or
overtorque. The eight propeller blades that had separated from their attaching
points to the hubs, and the hub side attachung points, were fractured. There was no
evidence of a defect or anomaly in either engine or propeller assembly prior to the
unusual attitudes and in-flight breakup of the airplane. The damage to the engines
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and propellers was compatible with the results of extreme changes in airplane
attitudes, and, in the case of the left engine, separation from the awrplane before
ground impact.

The Colorado Faver, flowing approximately north to south, ran about
1.2 miles west of the main crash site. An agricultural pilot, who flew over the
crash site shortly after impact, reported seeing a piece of airplane wreckage
floating down the river. However, investigators did not find any wreckage in the
TIVET.

During the Safety Board's examination of the wreckage, none of the
47 screws that would have attached the upper surface of the leading edge assembly
for the left side of the horizontal stabilizer was found. There was no evidence of
distress in the upper attachment holes for the left side leading edge assembly or
mdication that the attaching screws were installed when the left side leading edge
assembly separated from the horizontal stabilizer. In addition, a3 “lip™ was formed
on the forwardmost frame on the left lower side of the horizontal stabilizer spar
cap. That frame (spar cap). with receptor holes for the lower attaching screws, was
the area into which the screws mounted the underside of the left side leading edge
assembly to the stabilizer. This lower frame area showed signs of distress. Figures
la through 1d show the condition of the left horizontal stabilizer leading edge.

The lower attachment screws remained 1nstalled, but the leading edge
assembly had separated from the stabilizer, with the exception of a small portion of
composite structure remaining below the two farthest inboard screw heads. The
spar cap on the lower left side of the honizontal stabilizer showed evidence of bemng
pulled down so that it would project into the wind stream along with the leading
edge. Thus pulling damage 15 consistent with the left side leading edge assembly
having been nipped down and away from the lower attachung screws as it separated
from the honzontal stabilizer. This evidence was consistent with screws mussing
on the top side of the lefi leading edge assembly, and the lower attachung screws
holding fast, pulling down the frame (spar cap) on the lower side of the stabilizer,
and thereby forming the lip.

The main portion of the arplane came to rest upright and partially

imbedded in the cornfield on a heading of about 360 degrees. There was no
indication that the mam wreckage moved after itial ground mpact.

The crash site was approxumately 3 miles south-sonthwest of the town
of Eagle Lake Texas. and 60 nautical miles west-sonthwest of LAH.
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Figure 1b.--Leading edge assembly and outboard portion
of left side of honizontal stabilizer.
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Figure lc --Front frame of left side of honzontal stabilizer
with lower screw attaching area angled downward.

Figure 1d --View of mterior leading edge assembly for left side
of horizontal stabilizer.
Note that upper screw attachment holes (lower) show no signs of distress.
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The nose section and the bottom surface of the forward section of the
fuselage were crushed. The extreme aft section of the fuselage, including the still
attached upper 2/3 of the vertical stabilizer, had compression impact damage.

The fuselage cargo door that was found 18 feet from the main
wreckage had deep grooves and scratches in the outer skin.  Instantaneous
overloading was apparent on the bavonet fittings and roller attachments at the
forward and aft cargo door frames.  The lower half of the cabin boarding door
remained attached to the faselage; and the door operating handle was 1n the stowed
position. The main landing gears and the nose gear were 1n their stowed positions.
The nose landing gear was displaced upward by impact forces.

1.13 Medical and Pathological Information
1.13.1 Flightcrew and Passengers

Autopsies performed on the 3 crewmembers and 11 passengers by the
Hams County Coroner’s Office, Texas, determined that all occupants sustained
fatal traumatic myunes consistent with sudden impact. Two occupants were
gjected from the aircraft at impact.  Most persons who were found mnside the
airplane were subjected to the postimpact fire. No evidence of premmpact fire
iyjuries or smoke inhalation by occupants was found.

Toxicological analyses were completed on specimens of the captain’s
bleod and urine and on other tissues of the first officer and flight attendant becanse
samples of their blood and urine were not available. The captain’s test results were
negative for carbon monoxide, hivdrogen cyamde, alcohol, and other licit and illicat
drugs. Test results of the first officer and flight attendant were negative for licit
and illicit drugs except alcohol. A liver sample from the first officer tested positive
for alcohol at a level of .06 percent, and a bile sample from the flight attendant
tested positive for alcohol at a level of .07 percent. Evidence of heat coagulation
was noted m all tissue samples of the first officer and flight attendant that were
examuned. Heat exposure can accelerate putrefaction and post-mortem production
of alcohol. A second testing of samples by another laboratory found higher levels
of alcohol, but the laboratory director noted that putrefaction of the samples had
occurred prior to their arnval at the laboratory.
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1.13.2 Maintenance Personnel

During the on-site portion of the mvestigation, a request was made by
the Safety Board for urine and blood samples from the 12 persons who had been
involved in the maimntenance of the airplane on the evemng and midnight shifts on
September 10 and 11, 1991 They mcluded two mechanics, two supervisors, and
an inspector from the second or eveming shift; and fowr mechanics, two supervisors
and one inspector from the third or night shuft.

Blood and urine samples were obtained by the airline’s office of
Human Eesources and Drug Abatement. The samples were obtamned for 11 of the
individuals dunng the night work period of September 14 through 15, and from the
remaining person the following mormimg, September 15, 1991 The samples were
provided to the Safety Board and were tested.  All test results were negative for
alcohol and dmgs of abuse.

1.13.3 Air Traffic Control Personnel

About 1300, September 11, 1991 2 hours after the accident, the
Safety Board asked the FAA for unine and blood samples from the air traffic
controllers at the Houston ARTCC. Samples were voluntarily provided by the two
controllers who last spoke to the flightcrew. Also, samples were provided by the
controllers” two supervisors. The samples were submitted and retamed under
Safety Board authority.

Because there was no evidence of air traffic controller mvolvement in
the accident, the samples obtamned from the two controllers and their supervisors
were not analvzed. The samples were subsequently retumed to these individuals.

1.14 Fire

There was a fire in flight, as well as after ground mmpact. This was
confirmed by evewitnesses and wreckage examination.

The horizontal stabilizer and about 1/3 of the upper vertical stabilizer
had separated from the airplane before ground impact. The horizontal stabilizer,
with about 3 feet of the uppermost vertical stabilizer stillattached, contained some
light soot depostts. A broken edge of composite material that spanned the upper
surface of the honizontal stabilizer, along the center line of the horizontal stabilizer,
showed a small burned area.  Although there were bits of molten aluminum
splattered on the lower two thirds of the vertical stabilizer, there was no evidence
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of molten aluminum splatters on the upper portion of the vertical stabilizer or the
horizontal stabilizer.

The lower two thirds of the vertical stabilizer that remained attached
to the fuselage was found in place in the main wreckage. Bits of molten aluminum
were found splattered on the left surface of this lower portion of the vertical
stabulizer.

Approximately the lower half of the primary and secondary mdder
control surfaces that remamed attached to the lower portion of the vertical
stabilizer showed heat damage, including molten aluminum splatters. The upper
half of the rudder control surfaces, which was found as a unit in a field
approximately 4/10 mile west of the main wreckage, showed no evidence of smoke
deposits or fire damage. The upper and lower sections of the rudder control
surfaces were placed together, and a clear demarcation line was seen where the
rudder surfaces had broken.

1.15 Survival Aspects
The accident was not survivable.

The police chief leared about the accident about 1010, and the first of
two 330 gallon, four-wheel drive mini-pumper fire trucks arrived at the accident
site around 1020. The fire was nearly extingshed when the first truck armved,
and limited effort was requured to extinguish the remaming flames. In total, about
12 volunteer firemen and & ambulances responded to the crash.

1.16 Tests and Research

1.16.1 Airplane Performance

The airplane was flving to the northeast on a 44-degree heading at the
time radar contact was lost at 1003;06 CDT. Figure 2 shows the radar-derived
ground track of flight 2574, selected sounds from the CVE, and the wreckage
distribution.

Figure 3 provides a closeup view of part of the ground frack and

wreckage distibution. The piece of atrplane structure farthest from the main
wreckage was the left side leading edge (LE) of the horizontal stabilizer. The LE

ASC-TRT-10-10-001 94



CONTINENTAL EXPRESS FLIGHT 2274

.75 )
na
0.5 ||~ RADAR RETURN || PR Sk ol
o T ' r‘r:' i
H H . l%ftﬁ:a i
| -, e

B . S | l",,l:‘-:. %‘,:-v ./U/ -
= 3 LT
= t;mﬂa"’r wn
I e oot
E i l:ﬁ?l:lﬁ"l - E.'l-q‘:"
E _E_?ﬁ S {rﬁ A ILH"' .
[+
.I :

_ 3 2-5 T Il T TP P .a. ............. |

/ - i
y - 1 H
ﬁi%ﬂs  1BE%: 14 = i Bk
5 / i INT-1
.4 95 oL |BEEi 11~ push'n this descent making like
' i INT-2 .the space shuttle.
5 35 | I TR B
-5.75 -4, 75 -3.75 -2.75% =1.75 -0.75 Q.25

EAST RANGE — NMI

Figure: 2.--Radar-derived ground track. CVER sounds, and wreckage distribution.

ASC-TRT-10-10-001

95



CONTINENTAL EXPRESS FLIGHT 2574

a. WRECKAGE -
0.5 | 7| —=—RADAR RETURN |
+ 5
INSULATION ; RIGHT
" WINGTTE
= : INSULATION ?_+ \“ " o uﬁﬁﬂtf
,_:J ] _ T — - :ti""'ﬁ_ :ﬂi—;‘h“- .
g + +‘"‘ '\. EMGINE
e % HOR1Z STAB
g HORIE STAB
LE RADILS
N N T — .
r;,.-‘z" -
R k\»
v WIND DIREC
y e . |

1.5 -1 0.5 i
EAST RANGE = NML

Figure 3.-Closeup view of part of ground track and wreckage distribution.

ASC-TRT-10-10-001 96



was the first piece of structure along the flight's northeasterly ground track,
preceding the next piece by roughly 1/2 of a nauntical mile.

Figure 4 shows the radar-derived descent profile. The last radar
contact occurred as flight 2574 was descending through 11,800 feet. The radar-
derived rate of descent during the final nunute was approximately 4,000 feet-per-
minute, which 15 consistent with FDR data from the airplane.

The Safety Board used FDR data, CVE data, and engineering
calculations from Embraer to study the motion and breakup of the airplane during
the accident sequence.  The flight dynamics of the accident were simulated by
Embraer at the request of the Safety Board Flight parameters at the time of the in-
flight upset, mncluding airspeed, altitude, acceleration, and awrplane attitude, were
examuned. The leading edge separation from the left honzontal stabilizer was
examuned, as was the separation of the entire honizontal stabilizer from the
airframe. The known flight characteristics of the airplane, before the sudden in-
flight changes, were used to examune the events durnng the accident sequence.

The FDE data show that the airplane was descending through
11,500 feet (pressure alttude) at 260 knots indicated airspeed (KIAS) when it
abruptly pitched down and entered a steep dive. The arplane was 12 knots below
the vpper limut (272 KIAS) of the EMB-120 airspeed envelope when the upset
occurred. The FDER data showed that 2 negative load factor of at least -3.375 g was
reached about 1 second after the upset, with a corresponding decrease in airplane
pitch atitude. The peak negative acceleration 1s unknown because the FDR's
recording linut of -3 375 g was reached. The normal acceleration then fluctuated
between about -0.6 and -2 4 g until the lower recording limit was reached again,
6 1/2 seconds after the upset began. At that point. the data show the airplane
descending through 9 500 feet at 280 EIAS.

During the first 6 1/2 seconds after the upset began, the data showed a
roll of 10 to 15 degrees night wing down and a nose-left heading move from 52 fo
33 degrees. During the same period, the lateral acceleration was as much as /2 g.

After the 6 1/2 second peniod, the airplane abruptly rolled to the right more than
160 degrees i 1 second. During that 1 second, the airplane pitch attitude reached
the mimmum recorded value of -86 degrees, and then it began increasing. Normal
acceleration went from about -0.5 to +2 g. Lateral acceleration went from about -
03 g to the recorded positive limit of +1 g, stayed at that lmit for
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several seconds, and then went to the negative lumit of -1 g before the FDR ceased
operation.

According to Embraer EMB- 120 engineering data, the hornizontal
stabilizer angle of attack in steady-state flight at 260 KIAS 15 -2 degrees. An
aerodynamic stall (loss) of the left side horizontal stabilizer reduces the downward
lift vector (downforce) at the tail (which 15 needed to mamtam steady flight), and a
large nose-down pitchung moment 15 produced that leads to a negative wing stall
Calculations show that the wing stall occurs within 11/2 seconds of the fail stall,
with a peak negative acceleration of about -5 g

Two dvnamue flight simulations were conducted 1n an attempt to
determine whether the data obtained from the FDR would match the circumstances
of a sudden loss of the left stabilizer leading edge or a sudden loss of the entire
horizontal stabilizer. The results of the two simulations are shown i Appendix H.
Because of imitations in available FDE data and the highlv dvnamic motion, the
flight dynamic predictions could only examune the first 1 1/2 seconds of the flight
after the upset.

Neither simulation could precisely duplicate the performance of the
accident airplane as recorded by the FDR, The first ssmulation (that assumed a
sudden loss of the left honizontal stabilizer leading edge) showed a less severe
piich down and negative load factor, while the second simulation (that assumed
loss of the entire horizontal stabilizer) was more severe than the FDR data recorded
for the accident flight. The first simulation incorporated a loss of downforce and
increase i drag that are estimated and consistent with standard aerodynamic
practices. Because lift from the horizontal stabilizer was directed downward, a
transient rise in normal acceleration occurred after the leading edge detached and
the downward hift was lost. In the first simulation, this "g" increase was egquivalent
to 1/2 of the downforce produced by the horizontal stabilizer. A transient rise in
acceleration also exists in FDR data. Howewver, lift and drag forces would change
significantly during the dynamic motion of the amrplane and would be virtually
impossible to duplicate exactly i an engineenng simulator,

Calculations made by Embraer of the Lft required from the horizontal
stabilizer during both postmaintenance flights show that the peak stabilizer
downforce occurred at the time of upset on the accident flight. The maximm
downforce produced by the horizontal stabilizer during the previous flight was at
least 30 percent lower than that achieved just prior to the accident.
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Embraer was asked to provide the Safety Board with a structural
analysis report to evaluate the effects of airloads on the awplane structure after
separation of the left horizontal stabilizer leading edge, The calculations showed
that the predicted airloads on the horizontal stabilizer and vertical stabilizer
structure for a loss of the leading edge did not exceed the maximum allowable load
for the vertical and horizontal stabilizers.

The airspeed expenienced at the fime of the in-flight breakup,
260 KIAS, while below the manufacturer's maximum allowable airspeed of
272 KIAS, was the highest awrspeed expenienced on either flight following the
maintenance. The highest airspeed recorded on the FDR on the first flight of the
day, from JTAH to LED, was 216 EIAS.

1.17 Additional Information

1.17.1 Maintenance Records Review--General

The Safetv Board examined 1n deta:l the recent mamtenance hastory of
N33701 related to the work conducted on the horizontal stabilizer. This effort
imvelved a review of paperwork and procedures and extensive mterviews of
maintenance personnel associated with the work on the airplane the night before
the accident. Additionally. the past full vear of records were examined for 1tems
related to airworthiness directive (AD) actions and actions related to
engine/propeller and flight control discrepancies.  Further, the Safety Board
reviewed Continental Express’ FAA-approved General Mamtenance Manual
(GMM) and 1ts required inspection ttem (RII) program.

No discrepancies were noted with AD compliance.  Certain
discrepancies were noted with respect “to actions taken during a past replacement
(April 24, 1901) of the night elevator on N33701, and as the result of an overtorque
on the No. | engine (September 24, 1900). See sections 1.17.5 and 1.17.6 for
additional details.

1.17.2 General Maintenance Manual (GMM)
The Continental Express GMM had FAA-approved procedures.
GMM 1, Section 1, Paragraphs 1-6, states that “personnel performing mamfenance

will follow and be familiar with the instructions as outlined herein . Instmuctions
and information, contained herein, bring Continental Express info compliance with
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the appropriate Federal Awiation Regulations. For this reason, 1t 15 essential that
the contents be followed.™

GMM 1. Section 3, Paragraph 10, specifies that 1t 15 imperative for
maintenance/mspection forms to be completed to ensure that no work 1tem 15
overlooked. Such work includes the completion of mamntenance/mspection shift
turnover forms, so that oncoming supervisory personnel can be made aware of
complete/incomplete work, and the documentation of mcomplete work that the
mechanic can note on the reverse side of the M-602 work cards. GMDM 1.
Section 5, Paragraph 7, specifically addresses several methods to ensure proper
turmover during shift changes. These methods include briefings by mechanics to
supervisors and bniefings by ouigomg supervisors (o MComing sBPervisors.

The GMM contained provisions for a lead mechanic position 1n the
orgamzational stmcture of the maintenance department. That position was not
filled at the IAH maintenance base. According to the FAA mamntenance inspector
responsible for oversight of the Continental Express maintenance facilities, the lead
mechame positton was wdentified i the organizational structure of one of the
merger airlines. That position did not exist at the other merger airline. Instead, the
supervisor was assigned to perform the finctions assigned fo the lead mechanic.
Therefore, the lead mechanic position did not exist at the [AH maintenance base
and. according to the FAA inspector, would not be considered a deviation from or
violation of the provisions of the GMM for the Houston base.

1.17.3 Horizontal Stabilizer Maintenance

The review of the mamtenance records for N33701 revealed that on
August 26, 1901 during the airline’s flest-wide campaign to examine aircraft deice
boots for winter operation, a gquality control mspector had noted both leading edge
deice boots as “watch list” items on M-602 work cards because of “dry rotted pin
holes enfire length™ [of the boots). On September 10, 1991, the mght before the
accident, Continental Express” Maintenance Control office scheduled both
horizontal stabilizer leading edge deice boots on N33701 for replacement.

A senies of inferviews was conducted from September 13 through 16,
1991, and from October 22 through 24, 199 1, with airline maintenance personnel,
mspectors, and supervisors who were working the mght before the accident. These
personnel worked on the airplane on the second or “evening” shift and third or
“mudmight” shift.  During the first series of mterviews, seven mechanics, four
maintenance supervisors, and three quality confrol inspectors were interviewed.
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During the second series, one mechanic, one mspector, and two supervisors were
reinterviewed; and two senior directors and two FAA principal mamntenance
inspectors were mterviewed for the first time.

The mterviews revealed that the night before the accident, the airplane
was pulled into the Continental Express hangar at [AH during the second shift at
about 2130 hours for scheduled maintenance. The scheduled mamtenance ncluded
the removal and replacement of both the left and right horizontal stabilizer deice
boots.

A change of either the left or right deice boot required that the leading
edge/deice boot assembly for that side of the horizontal stabilizer be removed from
the stabilizer. Normally, while still attached to the stabilizer. the old deice boot
would be stripped from the composite structure of the leading edge, the deice fluid
lines would be disconnected, and the leading edge would be removed and a new
deice boot bonded on. Then, the leading edge/deice boot assembly would be
reinstalled on the horizontal stabilizer by means of approximately 47 attaclung
screws for each of the top and bottom sides of the assembly.

Two second shift mechanics, with the assistance of an mspector,
ganed access to the T-tail. which was about 20 feet above the ground, by means of
a hydraulic 1ift work platform. The work was assigned by the second shift
supervizor who took charge of N33701. The two mechamcs removed most of the
screws on the bottom side of the right leading edge and partially removed the deice
boot bonded to the front of the night side leading edge.

The inspector who had climbed on top of the T-tail had removed the
attaching screws on the top of the right side leading edge and then walked across
the T-tail and removed the attaching screws from the top of the left side leading
edge. The bottom screws that continued holding the horizontal stabilizer leading
edge assembly in place were not removed. The top sets of attaching screws for
both the left and nght honizontal stabilizer leading edge assemblies were not visible
from the ground.

The right leading edge assembly was removed from the horizontal
stabilizer following a shift change by third shift mechamics. A new deice boot was
bonded to the front of the leading edge at a work bench inside the hangar. Dunng
the third shift, the accident airplane was pushed out of the hanger to make room for
worle on another awrplane. There was no direct light placed on the airplane as 1f sat

outside the hangar. Work on the horizontal stabilizer was resumed outside. The
third shift mechanics reinstalled the right side leading edge assembly. They used

ASC-TRT-10-10-001 102



new and vsed screws to attach the top and bottom of the assembly to the nght
horizontal stabilizer.

The second shift work on N33701 was mdicated on the second shift
mspector s written turnover sheet; however, the incomung third shuft inspector
reviewed the sheet before the entry was made. The third shift mainfenance
supervisor and mechanics were not verbally informed of the removal of the upper
screws on the left side leading edge. The M-602 work cards had onginzally been
assigned to the third shuft for completion. but the second shift supervisor, who was
assigned to N33701, elected to start work on the deice boots to assist the third shaft
with the workload. In addition, he did not 1ssue the M-602 work cards to the
second shift mechanics because they were in a package assigned to the third shift.
As a result, no entries were made on the reverse sides of the M-602 work cards that
would have informed the third shift supervisor and third shuft mechanics that work
had been started by the second shuft on both the left and right horizontal stabilizer
deice boots.

A third shift inspector later reported that he had gained access to the
top of the honizontal stabilizer to assist with the mnstallation and inspection of the
deice lines on the right side of the horizontal stabilizer. He stated that he was not
aware of the removal of the screws from the top of the left leading edge assembly
of the horizontal stabilizer. In the dark outside the hangar, he did not see that the
screws were mussing from the top of the left side leading edge assembly for the
horizontal stabilizer.

Based on imnformation gathered from interviews and statements, the
following significant mamfenance events took place the night before the accident:

2000: The second shift supervisor, who was in charge of a"C"
check on another arrplane, and another supervisor normally
assigned to the flight line but who was to supervise the
work on N33701, discussed bringing N33701 mto the
hangar. [There were two supervisors on the second shift.
One supervisor was normally assigned to the flight line,
but he took charge of the mamtenance on N33701. The
second supervisor was in charge of a C check on another
atrplane. ]

2100:  The supervisor who took charge of W33701 told a second
shift mechamc to remove both deice boots from N33701.
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2130: N33701 was brought into the hangar by the second shift
supervisor, Who was responsible for the C check on
another airplane. A second shift inspector informed the
other second shift supervisor, who was now responsible for
N33701. that he would volunteer to assist mechanics with
the boot changes.

2145 A third shift flight line supervisor arrived at the hangar and
noted that the third shift hangar supervisor was already
there.

2200: The second shift supervisor responsible for N33701
observed two mechanics and the second shift mspector
kneeling on the right stabilizer removing the right boot.

The third shift hangar supervisor observed the second shift
inspector lying on the left stabilizer and observed two mechanics
removing the right deice boot.

The third shuft supervisor, who was working the hangar, asked the
second shuft supervisor (who was responsible for the C check on
another airplane) if work had started on the left stabilizer. The

third shaft supervisor observed the supervisor look up at the tail of
N33701 and state “No.”

The third shuft supervisor, who was working the hangar, told the
second shift supervisor (who was responsible for the C check on
another airplane) that he would be able to change the right deice
boot that evenung, that the left deice boot change could be made on
another mght, and that he would return the left replacement boot to
stock. The second shift supervisor took the right replacement boot
and placed it on a work bench.

2205: The thurd sheft inspector armived early for work and saw
that the majority of the right deice boot had been removed.
He reviewed the inspector s urnover form and found no
writeup on N33701 because the second shift inspector,
who had removed the upper screws, had not yvet made lus
log entries.
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2215 A thard shift mechanic clocked in and went to the break
room to chat with friends until the start of his shiaft at 2230,

Shift Change

2230: The second shuft mspector, who removed the upper screws
from the leading edges of both stabilizers on N33701,
filled out the inspector’s tumover form with the entry,
“helped the mechamc remove the deice boots.” He then
clocked out, and left for home. The inspector later stated
that he placed the screws that he removed from the top row
of the left and right sides of the honizontal stabilizer in 3
bag and that he left the bag on the manlift.

One of the two mechanics, who was helping with the boot change

on N33701, stopped working and returned to airplane 724 to finish
work that he had started earlier in the shift.

A third shift mechanic was mnformed by the third shift supervisor
that he was assigned to do the line check on N33701, and that he
needed to reposition N33701 outside the hangar. N33701 was then
moved outside the hanger.

The second shift mechanic, who had been removing the deice boot
on N33701, gave a verbal turnover to the second shift supervisor
(who was I'EE-pUﬂ:':-lblE for the C check on another airplane). The
mechanic was mnstructed by the supervisor to give his tumover to a
thurd shift mechanie.  After giving a turnover to a third shift
mechanic, the second shift mechanic locked up his tools and
clocked out.

The third shift mechanic, who recetved the furnover from the
second shift mechanic, was not assigned later to N33701. He later
stated that he recalled seeing the bag of removed screws on the
manlift. The third shift mechanic gave a verbal turnover to another
third shift mechanic, who later did not recall recerving a turnover
and stated that he did not see any bagged screws.

ASC-TRT-10-10-001 105



Another third shift mechanic arrived at the hangar and was
mformed by the thurd shift supervisor., who was working the
hangar, that he was assigned to N33701's boot replacement and
that he should talk to the second shuft supervisor to find out what
had been accomplished. There was no discussion regarding which
of the two second shift supervisors that the third shift mechanic
should talk to. The mechanic talked to the second shift supervisor
in charge of the C check on another airplane.

The thurd shift mechanic then asked the second shift supervisor
{(who was responsible for the C check on another airplane) what
had been done on N33701 during the second shift. The mechanic
obzerved the supervisor point to the tail of N33701 and say that a
few stnipped screws had prevented the second shuft mechanics from
removing the right leading edge. The mechanic then asked if any
work had been performed on the left deice boot. The supervisor
informed hum that he did not think he would have time to change
the left deice boot that evening.

2245 The third shuft line supervisor left the hangar to work at the
gate and had no wnvolvement with N33701.

2300:  The second shaft supervisor responsible for N33701 left
work about this time.  He had not talked to the other
second shift supervisor, the thard shift supervisor, who was
working the hangar, or the third shift supervisor in charge
of line checks before he left for home.

2330; The second shuft mechanic who helped with the removal of
the right boot clocked out and left for the evening.

Subsequently, the airplane was cleared for flight. The first flight was
a passenger flight from IAH to LED at 0700. There 15 no evidence from the
morming s preflight that the flighterew knew of any of the work performed on the
horizontal stabilizer. Moreover, the FARs and airlines did not require them to be
informed of such work.

The flight from IAH to LED was without incident. Shortly after the

accident, a passenger, who had been on the flight from [AH to LED, informed
Safety Board investigators that he was awakened on the flight to LED by
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vibrations that rattled his beverage can on the meal tray in front of lum.
Accordingly, he asked the flight attendant if he could move to another seat. The
passenger did not mnform the flight attendant or anv other crewmembers about the
vibrations. Others passengers on that flight, some of whom had flown on that
model airplane previously, did not recall unusual vibrations. The accident took
place on the retumn trup from LED to IAH.

1.17.4 Required Inspection Items (R11s)

Continental Express™ GMM 1 Section 3, states that ~Contmental
Express has established a list of items that requires a concentrated mspection (RII)
on any work performed on those items. This list includes ttems that could result i
a failure or malfunction that could endanger the safe operation of the awrcraft, if not
properly installed or if mimproper parts or matenals are used.” On page 3-3,
Paragraph 2. “Designated [required inspection] Items™ the item * Stabilizers™ 1s
listed. Also, 14 CFR 135427 states A designation of the items of mamtenance
and alteration that must be inspected (required inspections) including at least those
that could result m a failure, malfunction. or defect endangering the safe operation
of the atrcraft, if not performed properly or if improper parts or materials are used.”

Continental Express” management and quality control mspectors stated
that the removal and replacement of the honizontal stabilizer leading edge deice
boots were not RIIs. RIIs are required to be inspected by a quality assurance
inspector. However, the M-602 maintenance work order cards, used the night
before the accident to assign the work to change both the left and right honzontal
stabilizer desce boots, had the RII " Yes™ block circled. Further, the completion of
the deice boot change, the removal of the used deice boot, and the bonding of a
new boot fo the right side leading edge assembly were signed off by a quality
control inspector on the third shift. However, the mspector stated that he knew that
the boot was not an RII and therefore conducted only a cursory walk around the tail
without inspecting the final mstallation of the leading edge/deice boot.

Embraer stated that the deice boots and leading edges, as assemblies,
were RIIs and were part of the larger stabilizer assembly, listed in the FAA-
approved operator' s GMM as an RII.  The manufacturer noted by letter (See
appendix 3) that the subject assembly met the operational requirement of the FAA
for a RIL 1n accordance with 14 CFR 135427(b)(2).
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Continental Express’ management maintained that the leading
edge/deice boot assembly was a separate assembly and that if the manufacturer or
FAA had wanted the assembly treated as an RII or critical item they should have
made that clear.

1.17.5 Right Elevator Replacement

The mamtenance records for N33701 revealed that on Apnl 24, 1991,
the right elevator was removed from airplane 708 because of damage from a
lightning strike. Airplane 708 was subsequently returned to service following the
installation of a replacement right elevator. The damaged elevator was repaired on
April 27, 1991, and was mstalled on N33701 on ‘Ulaﬁf 2, 1901, The elevator had
been rep'ured using approved technical information supplied by Embraer’s
Structural Repair Manual (SRM). section 53-20-01, The SRM referred the
mechanic to section 51-62-01 of the SEM. which contained procedures for
statically balancing the elevator, after the repair had been made. The mechanic
who balanced the elevator follo wing 1fs repair stated that he had read the balancing
procedures contained m the SEM.

SEM sections enfitled “Control Surface Static Balancing™ and
“Equipment and Consumable Material for Balancing™ had complete descriptions of
conftrol surface static balancing, a table of equipment used for control surface
balancing, a balancing stand with an adjustable support, and included the Ground
Service Equpment (GSE) Number 094 and a diagram of the necessary equipment.

The investigation revealed that the approved balancing equipment was
available but apparently misplaced and was not used for the balancing of the
elevator that was eventually mstalled on W33701. The mechanic stated that he
used “homemade™ balancing blocks on a level table and visually confirmed the
balance of the elevator. Embraer stated that it recommends the use of the
equipment listed in the SEM for balancing control surfaces; however, in
emergency sifuations, jack assemblies could be used, provided that the rotational
axis of the control surface 15 horizontal  The FAA s Principal Maintenance
Inspector (PMI) assigned to Embraer was asked by accident investigators if the
procedure used by the mechanic was approved by the FAA and he replied "No™

Embraer was asked what effects an unbalanced elevator would have
on the awrplane. Embraer replied that the repair to the right elevator on the accident
airplane would “represent [a] less than 1% outf of balance condition, which could
be regarded as a negligible effect.”
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1176 No. 1 Engine Overtorque

On September 25, 1990, the left engine and propeller on W33701
experienced an overtorque to 141 percent.  After performung the required initial
inspection of the engine, per the Pratt & Whitnev Maintenance Manual 72-00-00,
Revision 6, the airplane was 1ssued a ferry permut to return to Houston for further
detatled mspection.  As a result of the overtorque, the left propeller was changed
on September 28, 1990, per the Hamulton Standard Mamtenance Manual The
engine was inspected in accordance with Pratt & Whitney Canada Service
Information Letter PW- 123 1ssned on March @, 1990, On September 28, 1900, the
arrplane was returned to service.

The Pratt & Whitney maintenance manual required, 1n addition to the
imitial inspection, the followmg: repetifive mspections of the chip detector/filter
element after approximately 10 hours or 1 dayv of operation, and thereafter at
approximately 25 hours, 30 hours, and 100 hours, respectively, with the last check
at approximately 250 hours or at the next A check. If no ferrous material was
found after these checks, the engine could remain i service without further special
maintenance action and subject to local airworthmess authority approval.

The review of the mamtenance records revealed that certain
procedures recommended by the Pratt & Whitney maintenance manual were not
followed. For example, there was no record that the required repefitive clup
detector inspections were performed.  Continental Express stated that 1t had
performed a continuity check of the chip detector circwt at every hine check, which
occurs less frequently than every 2 days (about 175 times in the past- vear).
Continental Fxpress added that the line ‘check method would have detected the
presence of metal in the detector. There were no reports of chip detector problems
during that period. Contiental Express also stated that it had performed eight A
checks dunng the same tume period, in which the engine scavenge and main filters
are checked. There was no record of metal particle confamination.

Additionally, the required engine log book entry regarding the
overtorque event was nof found. Also, there was no record that the PMI had been
requested to provide or had granted the required approval for the engine to remain
in service, although Continental Express had notified the PMI of the event.
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