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ANAC discute com
operadores implanta¢ao
do Diario de Bordo Digital




CONTROLE
(Procedimentos)

ENTRADA SAIDA
PROCESSO' =)
NECESSIDA ES ,
- PRODUTO/

(Informacgdes ou -
Insumos) MEDICAO

MECANISMO ANAL|SE

(Recursos) _ =

GESTAO AGOES

ENTRADA: PROCESSO: SAIDA:
Homem Treinamentos Voo Seguro
Meio Heliponto homologado

Maquina Manutengao adequada



Action (Agir) Plan (Planejar)

Identificagcao do Problema

Padronizacao 0

Acao °

r® Analise do Fendomeno

Analise do Processo

° Plano de Acao

Verificagao e

Execucao

Check (Verificar) Do (Executar)







Bielas de
passo

Comando
coletivo

—. Bielas de
comando

combinador



DT830D
. DIGITAL MULTIMETER




GESTAO DO RISCO




Gestao do Risco para um Sistema Analdégico ou sem uso da tecnologia
disponivel

o«

REATIVO PREVENTIVO PREDITIVO









*

REATIVO PREVENTIVO PREDITIVO



GESTAO

Preditiva

ENTRADA SAIDA

NECESSIDADES . propuTto/

REQUISITOS
(Informagées ou
Insumos)
MECANISMO

(Recursos)




Exemplos de Gestao Preditiva:

a saude do motor dia a dia...
« se a manutencao foi bem realizada...
¢ Quao a operacao esta segura ou insegura...

« 0 porqué de aumento da troca de determinado componente (operagao
inadequada talvez ?

« que aquele pouso duro nao foi tao duro assim...

« que o afundamento se deu devido a alta temperatura do ar externo...

« qual foi o consumo de combustivel em uma determinada operacao...

« que ha necessidade de uma inspecao especial na aeronave devido a excedéncia

de VNE, trem de pouso baixo com alta velocidade, hard landing, overtorque,
overspeed...



Risco de Desvios Rotineiros
Risco de Distracoes



http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.escolahr.com.br/portal/index.php?option=com_content&view=article&id=78:pch&catid=34:cursos&Itemid=84&ei=TJ9UVZXFCoGeNu3JgYAI&bvm=bv.93112503,d.eXY&psig=AFQjCNGwg8tleR4-FYZl94JKbkzInePEWw&ust=1431695526578608




Risco de Aeronave ndao aeronavegavel
Risco de falhas de material
Vibracao




FLIGHT DATA MONITORING - FDM




Informacoes Gerais

O programa FDM, de acordo com a legislagao vigente, torna-se mandatoério para
voos comerciais (GOL, LATAM, Azul, etc...).

O seu objetivo esta em monitorar dados de voo (altitude, velocidade, razao de
descida, entre outros mais de 400 parametros), de forma que quando
combinados entre si, gerem programacdoes capazes de capturar desvios
operacionais ou de manutencdao; cujas informagoes apds seus devidos
tratamentos, permitem proporcionar garantia da qualidade e seguranca de voo.




Microphone and control head info

LDG / WOW

LDG / WOW

Engine Info.

Pedal, cyclic and collective position

FAIL annunciation

GPS

Attitude, Airspeed, Altitude etc...




Parametro

Parametro - Grandeza Mensuravel. Elemento para avaliar uma situacao ou

compreender um fenomeno em detalhes. Ex: altitude de 1500 ft.

ARINC 573/717

12 bit word

Sync Code

Subfra m\g

A




€D triowes | EYC

Flight Phases

@ All Flight Phases
1Select Flight Phases
[T ©OnGround

[ Hower

[T Transition

[T Climb

[ Cruise

I Descent

[T Rapid Manoeuvres
[T Approach

Select flight paints
[C] Lift Off Point

[ [ s

[] Touch Down Point

|:|—|:| seconds

BTriggerand Limits nc.aptured Parameters Log
Criteria
[Rado i) -] 30 ) :
[Radoregnto] < (300 )

E][Computed Airspeed 0 | 40 E]

E]E][Engine1Torqueﬂ] 50 E] E][EngineETorqueﬂ] 50 E]E]

([AmcroonD0] <] 03 )

oK | | Cancel




C.a ptured Parameters Log

Trigger
Vertical Speed () B
-
Severity Level Limit Severity Factor
VALUE »= =  DURATION FORMULA

7| MEDIUM < | 600000 - For »= 3000 ©  seconds

——

]
=




Event Definition 1D

06
1160
1194
1201
112
47
1054
1039
1159
1050
240
1152
466
241
1277
1047
1126
1127
10438
1045
1062
1061
931
929
1130
943

1043
1044
1042

Code

5-TeC
5-TBC
5-TBC
5-TRC
5-TeC
5-TBC
5-TBC
5-TRC
5-TeC
5-TBC
5-TBC
5-TRC
5-TeC
5-TBC
5-TBC
5-TRC
S-TRAFDAMU
S-TRAFDAMU
5-TBC
5-TRC
5-TeC
5-TBC
5-TBC
5-TRC
5-TeC
5-TBC
5-TBC
5-TRC
5-TeC
5-TBC

Mame

Hard Landing
Heading Change

Helideck Fitch/Roll Overlimit (Landi...
Helideck Pitch/Reoll Overlimit (Take...

High Airspeed with power off
High Ground Speed (Taxing)
High G5 Priar TD
High IWVV Above 3004

High Rate of Descent on Approach..
High Rate of Descent on Approach..

High Rall on Ground

High True Airspeed
HighCasc< 100 Gear up

Hot Plume Final Appr
Insufficient Airspeed abowve 500 fi
Landing Gear Down = 130kt
Low M2 ar MR in Flight - Engine 1
Low M2 or MR in Flight - Engine 2
Low Torque Engine 1

Low Torque Engine 2
Manu_mod DECU 1

Manu_mod DECU 2

Pitch down below 107

Pitch up over 10°

Pitch up over 25°

Roll = 307 below 300 ft

Roll = 357 Abave 300 ft
Torque 1 Exceedence

Torque 2 Exceedence

TQ Sum > 200%

Description

Hard Landing

Indicar curva aba...
Detectar parame...
Detectar parame...

Detectar alta vel...

Velocidade Alta...

High Groundspe...
Detectar alta raz...
Detectar alta raz...
Detectar alta raz...

Detectarvalores...

Alta Velocidade...
Detectarvoo ab...

Hot Plumie Final...

Detectarvelocid...
Trem de pouso a..
Detectar baixo v..

Detectar baixo v...

Detectar 0% de...
Detectar 0% de...
fManu_mod DEC...
MManu_mod DEC...

Detectar se o pit...
Detectar se o pit...
Detectar se o pit...

Para detectar tax...

Detectar taxa ex...
Detectar excedé...
Detectar excedé...

Somados torgu...

Category

Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational

Maintenance




= Analysis Ground Station - NEVES Tulio (A) - Current Version 180451 (PROTECTED)

File:

m:—

Fleet Programming Analysis  Administration  ‘Window Help

Ho 4 B

= Manual Analysis
Media Flight Event Snapshat  Eng. Data

S MS DN Bl AL FTHE X OaGEH B

Time Period |, Fl

Ai

AC Tail
AIC Type
AJC Ailine

21
22
23
24
25
2
27
28
29
30
3
32
33
34
35
6
37
33
30
40
41
42
43
44

hts

Events [ﬁl [ﬂ] [2] [;]

rcraft Flight

Flight Ko
Origin
Destination

Flight Airline

02/01/2012 17:02:57 HOVER IM 2025 3
01j01/2012 17:31:21 HOVER. TN 2025 3
02j01/2012 10:19:15 DESCENT 4000 3
01/01f2012 12:33:03 FINAL APPR. 2025 3
01/01/2012 12:30:14 HOVER. I 1005 2
02j01/2012 13:20:18 CRUISE 2018 2
01j01/2012 17:34:49 CRUISE 2018 2
01/01/2012 17:53:59 CRUISE 2018 2
01/01/2012 18:46:22 FINAL APPR. 1005 2
01j01/2012 11:36:28 CRUISE 2018 2
01/01/2012 17:24:32 FINAL APPR 100s 2
01/01/2012 12:33:03 FINAL APPR, 3017 2
02/01/2012 11:12:42 FIMNAL APPR. 307 2
01j01/2012 10:40:57 CRUISE 2018 2
01/01/2012 15:05:56 HOVER TN 100s 2
02/01/2012 10:36:53 HOVER. IM 2024 2
02/01/2012 11:05:33 CRUISE 2018 2
01j01/2012 19:03:23 CLIME 2017 2
02/01f2012 19:33:40 FINAL APPR. 3018 1
02/01/2012 15:17:08 HOVER IM 1005 1
02/01/2012 13:46:40 FINAL APPR, 3018 1
02j01/2012 16:31:26 EMGIMESTOP 5110 1
02/01/2012 15:09:51 EMGIMESTOP 5110 1
02/01/2012 12:43:53 EMGIMNESTOP 5110 1

Rurway Crigin
Rurway Dest,

Flight Event |Severity
Phase Mo C

v rorn s | 5

Description

TURBULEMCE {Final Approach)
TURBULEMCE ({Final Approach)

Perigo avidrio SHELL

TURBULEMCE {Final Approach)

SW-PITCH UP - OVER - 10° (FDW) - RALTC
TURBLULEMCE

TURBLULEMCE

TURBLLEMNCE

SW-PITCH UP - OVER - 10° (FDW) - RALTC
TURBLULEMCE

SW-PITCH UP - OVER - 109 (PDW) - RALTC
Unstabalized Approach

Unstabalized Approach

TURBLULEMCE

SW-PITCH UP - OVER - 109 (PDW) - RALTC
\WORKLOAD LEVELS (Final Appraach)
TURBLLENCE

\WORKLOAD LEVELS

Heading - Low Altitude {Final Approach)
SW-PITCH UP - OVER. - 10° (FDV) - RALTC
Heading - Low Altitude (Final Approach)
LW ROTOR SPEED - Power ON

LW ROTOR SPEED - Power ON

LW ROTOR, SPEED - Pover O

Replay “0 Walid Evt ”@lnvalld Evt”nm] Flight

] I ug@ Snapshot I [lﬁEng.Dlsplag]

Severidade do
Evento

Flight From To Limit File Event Event Maximum Duration — Awverac #
Mo Mo Walidity Type  Value Gap
I
SEVT M309 0.6 217485 Yalid Oper, 0.761 1 0.11%
0.6 217241 Yalid Cper, 0,799 2 0,132
e —i el 100, 217608 ‘alid Cper, 135,75 123 26,26
SEME 0.6 T lidl Oper, 0.77 2 0.113
SEVT CVIT 20, 217813 alid oper, 16, cral
SBMF - TSEM 0.6 217463 Yalid Maint, 0,693 2 0,081
SEME 0.6 217476 ‘alid Maint,  0.809 7 0.16
P-47 SEME 0.6 217477 Yalid Maint, 0,952 & 0.28¢
SEME P-33 20, 215104 alid oper, 12, 5 5.571
M515  SEME 0.6 217279 Yalid Maint, 0,623 3 0.01¢
P-34 5560 20, 217617 Yalid Oper, 11, s 7462
SEME a. 217624 Yalid Opet, a. o] 0.
S0IM 0. 217524 alid opet, 0. o 0.
SEME  MS1S 0.6 217278 Yalid Maint, 0,734 4 0,097
20, 215103 Yalid Oper, 9. s 6.61F
SEVT 70, 7493 Yalid Oper, 97, 5] 1z,
0.6 217500 valid Maint, 1.17 5 0.57
70, 215106 Wahd CIper, 72 2 2
20, 217490 valid Opeft 0, o] 0.
3511 SBMNF a0, 217465 Yalid Oper, 22, 4 +.68E
SBWT 5560 20, 217485 Yalid Oper, 0. o 0,
SENT MS09 104, 217486 Yalid Maint,  61.625 33 24.79
SEVT MS09 104, 217497 valid Maint. 61,375 35 29.71
SEVT P-57 104, 217482 Yalid Maint, 61,125 26 29,98
¥

Descricao do
Evento

Limites do
parametro

SAGEM

[13/02/2012 10:22




anual Ana sineering Data: J ail: PR o e Mo 9639 een Template; D -

HEIGHT EGTH T2t TUREULENCE FRIC FLIGHT_FHASE PITCH 18/07/2010 FLIGHT PHASE WOW  RALTC  SAT  WIlC NI2C  TOIC TQ2C M2IC M22C  EGTL A

7328 502.0 .0 0_TURB 47_50 DESCENT +6_2 Time (Festy (DEGC) (%) (%) (%) (%) (%) (o) (DEGC)

CasC EGT2 NI1C _R FFZC NZ1C ROLL 18:09:55 CRUISE AR 7520 +7.8 921 921 554 520 1069 1063  7I0.0
103 5i1.0 63.6 -2152 46.00 107. 3 -1.2 18:09:59 CRUISE AR 7518 +7.6 923 923 G560 535 1069 1063 TFIS.0
RALTC e hizC EOLLECTIVE HEAD hzzt YRTE 18:10:00 CRUISE AR 2518 +7.5 926 926 571 S48 1070 1070 7160
2518 0.0 0.4 3.48 146.8 107.5 1.16 181001 CRUISE AR 2520 475 923 923 560 533 1070 1070 TIG0
HEIGHT= 7328 feet 18707710 18- 1000 1&:10:02 CRUISE AR 7520 478 921 921 554 S26 1070 L0Rd FIGD
r.r 200 . R 18:10:03 CRUISE AR 7518 +7.8 914 914 520 490 1069 1069 7070
B G 18:10:04 CRUISE AR 2520 +7.8 898 897 453 420 1069 1069 6930
o z 18:10:05 CRUISE AR 2520 +7.8 896 899 451 424 1069 1069 6830
"L i 18:10:06 CRUISE AR 2518 +7.8  88.9 668 396 364 1070 10RO 6720
18&:10:07 CRUISE AR 7518 +7.8 875 574 349 326 1073 W0R3 6630
rr 1 = 18:10:05 CRUISE AR 7518 +7.8 867 86 325 305 1073 1073 6460
W= oS 18:10:09 CRUISE AR 2522 +7.8 846  B4F  Ze0  Z46 1068 1068  629.0
|3 o g' 18:10:10 CRUISE AR 2518 +7.8 848 847 265 250 1069 1069 6210
L L 1 = 181011 CRUISE AR 2518 475 851 850 274 Z60 1069 1069 6210
18:10:12 CRUISE AR 2518 +75 819 619 190 180 1064 1064  609.0
I T 181013 CRUISE AR 7520 478 80,2 799 150 129 1071 1070 5770
g § 18:10:14 CRUISE AR 7520 478 A3 RS 75 75 1084 1083 5640
| F e 18:10:15 CRUISE AR 2518 475 F3E 736 09 1.0 1094 1090 5330
L _ 18:10:16 DESCEMT AR 2520 478 709 FLe 00 00 1089 108 51000
) ) 18:10:17 DESCEMT AR 2518 +7.8 696 704 00 00 1079 LORS 5020
. olo 1&10:15 DESCENT AR | 7520 +8.0 0 7000 0.8 0.0 0.0 1079 1075 | S1z0
= s[5 18:10:19 DESCENT AR 7520 +83 696 706 00 00 1075 1071 S17.0
= = |= 18:10:20 DESCEMT AR ?S20  +8.3 699 706 0.0 0.0 1076 1071 52000
L - 18:10:21 DESCENT AR 2520 483 699 709 00 01 1078 L07.4 5220
_ . 18:10:22 DESCEMT AR 2518 +8.3 699 706 00 00 1076 L0R1 5210
. LANDING fj O 18:10:23 DESCENT AR 2515 485 0.0 FLO0 00 00 1075 1074 520.0
I DESCENT [T (3 18:10:24 DESCEMT AR 7518 +83 707 08 15 15 1056 1056 5210
ol T AIRTARIOUT|S | 18:10:25 DESCEMT AR 2518 +8.5 756 748 95 65 1051 1051 5490
- ILLEGAL - - 18:10:26 DESCEMT AR 2520 +8.5 ¥9.4 787 143 120 106.4 1063  585.0
- 300 . 18:10:27 DESCEMT AR 2520 485 763 F6e 64 5.9 1069 1069 5630
o o 18:10:28 DESCEMT AR 7520 +8.8 753 753 55 45 1069 1069 5350
L A 18:10:29 DESCEMT AR 7520 +8.8 757 753 68 48 1068 1068 5300
18:10:30 DESCEMT AR 7520 +8.8  F6E 763 95 69 1065 1065 530
- - 18:10:31 DESCEMT AR 2520 +8.8 806 801 161 145 107.0 1070 557.0
- - 18:10:32 DESCENT AR 2520 +8.8 796 80,2 140 135 1069 1069 5650
2| @ @ 18:10:33 DESCEMT AR 2520 +85 813 610 175 158 1069 1069  S640
ol g T 18:10:34 DESCEMT AR 2520 +8.8 817 BLE 183 175 1069 1069 569.0
R R R L I | 18:10:35 DESCEMT AR 7518 +8.5 823 825 195 190 1065 1063 570.0
: : 18:10:36 DESCEMT AR 2518 +8.8 833 833 220 208 1068 1068 S57G0
1808 1808 1810 1812 1814 1818 18:10:37 DESCEMT AR 2520 +8.5 840 839 239 225 1069 1069 5860

W M
< S| E: >

|||=||II




0 rabfus

X=ACO\ 09 X-ValyD

Y-Acc x36  Y-Val a0

2-acchn  z-vel)s x

Gross Welght (5 1 22419 Flight Timer .

nao\wel?n. ' O Engire 1 Tine ws :

Center of Gravitye: 358 Engire 2 Tiee ws ¢
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Voo Seguro

f

Programacgoes FDM

\

Preventivo e Preditivo

#

\

(

Reativo

|



TRATAMENTO DE EVENTOS




i —— TORQUE > 50 %
L i ——

T A e CONDICGES PARA O EVENTO

i e S — +  ALTITUDE (RADALT) < 200 FT
ALTITUDE < 300FT CONDICOES PARA O EVENTO *  VELOCIDADE (1AS) < 40 KTS
+ RAZAO DE DESCIDA > 600 FI/MIN
+ LANDING GEAR UP RAZAO DE DESCIDA > 600 FI/MIN R

« ALTITUDE (RADALT) < 300FT

VOE SEGURO!

VOE SEGURO!

FOM@LIDERAVIACAO.COM.BR FOM@LIDERAVIACAO.COM.BR

PITCH >10° ‘\.m

:—\‘..

ALTITUDE < 1000FT

VELOCIDADE > 100KTS

CONDICOES PARA O EVENTO
CONDIGOES PARA O EVENTO

ALTITUDE < 10FT « PITCHUP >10
o ALTITUDE (RADALT) <= 1000FT - « ALTITUDE <10FT

o VELOCIDADE > 100KT = » TEMPO > 3 SEGUNDOS

VOE SEGURO! VOE SEGURO!

FOM@LIDERAVIACAO.COM.BR

FOM@LIDERAVIACAO.COM.BR



EXEMPLO DE APROXIMAGCAO NAO ESTABILIZADA

Radio Height: 324 ft
Rate of Descent: -425 ft/min

Air Speed: 65 kt T
Pitch Angle: 8 °
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EXEMPLO DE APROXIMAGCAO ESTABILIZADA

Radio Height: 323 ft
Rate of Descent: -187 ft/min

Pitch Angle: 12 °
Air Speed: 36 kt ‘. -




ESTUDO DE CASO










MAINTEMANCE MANUAL, 54 4047 -76C-2 MAINTEMAMNCE MAMUAL, 54 4047-76C-2
TROUBLE HO. 13 1

2 BERVD: BV CALIION LEGE KD DOL.S
MNOT G0 08 WHEN BERVOS DWTCH OH
PILOT CDOLLEC TIVE ETICK GRIP 55
FACED TO MO 2087

!

CHECK FOR X VOO AT PIH X Of
COMNECTON LA

CHECH THAT BYD BHUTOFF R0.2
CINCLIT SHEASER BN WITH POV O, GHECK 1T WITH POWER OFF, CHECK, 5V0
CXIRTIRLITY BETWEEN PIKE X EMUTOFF KO, 2 CIFRCLAT BTERK,
YEZ RO AND ¥ OF CORNECTOR Pz R FOR CONTIRLITY
YES NO YES HO
CHECK POt 28 VOG AT PN & OF LS 14 CIRCLIT BRESSET o i i
CORELT DI POCE CINCUIT BREAKER FOS"S, CHECH
SYETEM FON SHORT CIRGUTT WEPAIF ¢ NEPLACE WINENG BE WATH WETE OFF, CHECK FOM HEPSI { REPLACE WIRING BE I PLACE S0 BHUTORF MO 2
_'I"Eﬂ |_"D_ HEPRH | REPLACE COMPORENTS TWELN PIK ¥ CF CONKECTON CORTIRLITY BETHEEN TERW TWEEN P X OF CONKECTOR CINCLYT BREAKER
O WIRING AS REQLWNED JD2 AND PR OF CORNECTON MALS S AR EOF PLOT SERVD LT ANE VD BHUTOPY MO, T
P STEH CRCLNT BRERKER

VEE )
—H 1 Ll_ '

CHECK FOR DIOUSD AT PIN 5 OF CHECK FOR COMTINLITY BE

CONRELCTON PR TWEEN FINE B AMO C OF PIES NPT ) R PLACE VaRING BE- MEFLACE MLOT SRV S TEH
BURE SWETCH O FIET STAGE TV K TEIERMALE S MDY E OF
lF_.Sl | MODULE PILOT SERD S TEH AKD FHE
5 AND Y OF SOKKEE TaR PaT2
YES HO
REFLACE SECOND STAGE W30 P | EPLALE GROUND CHECK FOM 28 VDG AT PN & OF MEPLACE PIRST STAGE MOD-
LLE SHUTOR T v vl COMNES ToR PET LS PSS SWTCH
YES HO {-

WATH POPMER OFF, CHECK POR
COWTINUITY BETWEEN PRS u
AR v OF COMMECT O 21 O

R | EPLALE WAUKG BE CHECK FO® B VDC AT PN v OF RO T RELAY FaREL

TWIEN PN C OF COMKECTOR COMNECTOR PO o "|"EE H:I

PEIDAKND MK A OF CORNECTOR

s A L JJJ LI’_l
TEPENT ) REPLUACE WM N 8L WITH POSER OFF, CHECK FOR
TWEER MK < OF COMMECTON COMTILATY BETWESH COR-
I AMD R E OF CORRECTOR TACTE C2 AND O3 OF NELAY K3
rEn

YES HO

TATH PCWENR OFF, CHECK, FO®R REPLACE BELAY 13
CONTIRUITY BETWELNS CONTALCT

3 OF WELAY B AND MM u OF
CONRECTOR J1 O K. 1 AELRE

PANEL
YES L

REPAIL REPLACE VRN 8 LFAIN | FEPLACE WG
TMEER CONTAST C3OF NELAY

¥ AR P OF COMMBCT O
a DO
=

First and Sacand 5‘n:|-ge|-HH:!1i'u.I|-: vﬁgmsl_mbl:ﬂ'uchrq Chart First and Sacond wmwdnjicﬁ.m-;mﬂﬂhmﬁng Chari
Fige 105 P 131 29-00-00 e 105 P 14] 29-00-00
g



1704/2008 FLIGHT_PHASE

Tirne

15:35:31
15:35:32
15:35:33
15:35:34
15:35:35
15:35:36
15:35:37
15:35:38
15:35:39
15:35:40
15:35:41
15:35:42
15:35:43
15:35:44
15:35:45
15:35:46
15:35:47
15:35:43
15:35:49
15:35:50
15:35:51
15:35:52
15:35:53
15:35:54
15:35:55
15:35:56
15:35:57
15:35:58
15:35:59
15:36:00
15:36:01
15:36:02
15:36:03
15:36:04
15:36:05
15:36:06
15:36:07
15:36:08

LAMNDIMG
LAMNDIMG
LAMNDIMNG
LAMNDIMG
LAMDIMNG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMNG
LAMNDIMG
LAMDIMNG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMDIMNG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMDIMNG
LAMNDIMG
LAMNDIMG
LAMNDIMG
LAMNDIMG

W

GROUMD
GR.OUMD
GROUMD
GROUMD
GROUMND
GR.OLMD
GROUMD
GR.OUMD
GROUMD
GROUMD
GROUMND
GR.OUMD
GROUMD
GR.OUMD
GROUMD
GROUMD
GR.OLMD
GR.OUMD
ER.CLIMD,
GR.OUMD
GROUMD
GROUMD
GR.OLMD
GR.OUMD
GROUMD
GR.OUMD
GROUMD
GROUMND
GR.OLMD
GR.OUMD
GROUMD
GR.OUMD
GROUMD
GROUMND
GR.OLMD
GR.OUMD
GROUMD
GR.OUMD

SAT

{DEGC)
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+28.3
+
+
+
+28E
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5
+28.5

W11 M12C  TQIC  TQ2C NZ1C M22C  YaW_PDL
S T - T - S " - I ) (%)
51,9 81.9 12,5 18,6 106,9 106.9 26.7
g2.1 . . 26,3
82,1 Variacao YAW 25.9
g2.2 23.5
g2.2 820 204 2000 1085 1089 25,2
2.6 826 214 206 1069 1069 24.5
82,9 826 221 Z0.6 107.0 107.0 24.4
3.1 gz2.7 2240 20,8 107.0 107.0 24.1
g3.2 829 2&5 Z1.9 1071 1071 23.7
g3.1 3.1 26,0 21.4 1073 107.3 23.3
g3.6 8934 214 2000 1073 1073 22.8
g3.0 831 Z3.0 225 107.0 107.0 22.5
834 836 236 231 1070 107.0 22.2
g3.8 8348 233 249 1071 1071 21.7
4.3 842 254 255 1071 1071 21.2
g+.4 844 273 265 1071 1071 20.7
853 854 295 295 1073 107.3 19.0
83,7  83.6 15.0 195 107.0 107.0 20.2
g0.4 8l.6 15.3 19.5  106.6 106.6 6.7
gl.e  g1.9 15.5 175 107.0 106.9 7il
gl.e gl.4 15.0 16,4 107.1 107.0 76,9
gl.4 §1.3 17.6 17,1 107.0 107.0 Fi9
31.5 816 15.1 17,6 106.9 106.9 Fa.2
gl.6  &l.6 15.1 17,1 106.9 106.9 a0.1
. . 1 107.0 80.9
Variacdo de Proa —r—es| “st4
I 106,29 g1.0
gl.6 g8l 155 190 1069 1069 g3.0
51.7 818 15.5 150 106.9 106.9 3.6
51,5 &1.9 15,0 188 106,% 106,59 4.5
51,9 §1.9 19,3 19.0 106,9 106.9 85,9
gz2.0 gz.0 12,5 15,9 106,29 106.9 4.0
g2.1 1.9 19,3 1§, 107.0 107.0 g3.1
g1.9 819 191 188 1074 107.0 g3.1
1.9 820 12,0 18,5 107.5 107.0 3.1
2.0  8z2.0 15.9 185 107.0 107.0 3.1
g2.0 82.0 12,5 18,8 107.0 107.0 a83.1
g2.1 2.0 19,1 19,0 107.0 107.0 3.1

Ga3C
(knot)
0.00
0.00
0.00
0.00
0.0o0
0.00
0.00
0.00
0.00
0.00
0.0o0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0o0
0.00
0.00
0.00
0.00
0.00
0.0o0
0.00
0.00
0.00
0.00

COLLECTIVE
(e

-9.73
-9.23
-5.52
=795
-0.96
-6.61
-5.75
-5.13
-4.55
-4.12
-2.20
2,49
-2.13
-0.71
0.35
2,34
5.68
-0.245
-15.41
-15.84
-153.77
-15.84
-15.77
-15.84
-15. 27
-153.08
-14,99
-14.91
-14.84
-14.77
-14.77
-14.70
-14.42
-14.13
-14.35
-14.49
-14.56
-14.25

HEAD HEIGHT DECU1_xTL DECUZ_=TL

{DES)
19,7
19,7
19,2
19,2
19,2
19.7
19,7
19,7
19,2
19,2
19,3
19.3
19,3
19,3
19,4
19,5
19.5
71.1
25,7
51,4
31,3
31.3
31.2
31.2
51,2
51,2
3.2
3.2
31.2
311
1.0
1.0
1.1
3.2
31.3
31,5
51,2
311

(Feet)

oo ooo oo oo oo o oo oo oo oo oo oo oo oo oooo

(o2 TL)
54,50
54,59
54,50
54,50
54,50
54,59
54,63
54,59
54,50
54,50
54,50
54,59
54,50
54,59
54,50
54,59
54,59
54,63
54,63
54,50
54,50
54,59
54,59
54,59
54,50
54,59
54,50
54,50
54,59
54,50
54,50
54,59
54,50
54,50
54,59
54,50
54,50
54,59

(R TLY
53,54
53,54
53,54
53,54
53,54
53.54
53,54
53,54
53,54
53,54
53,54
53.54
53,54
53,54
53,54
53,54
53.54
53.54
53,54
53,54
53,54
53,54
53.54
53.54
53,54
53,54
53,54
53,54
53.54
53,54
53,54
53,54
53,54
53,54
53.54
53,54
53,54
53,54



_ HEIGHT iz5C

A _PLL

COLLECTI

10000
S0
B0
4000
2000

100
(=1N)
B0
40
20

G0
a0
40
30
20
10

=10
=20

I AR bbbl bbbl 1- Neste momento comega a variagao

do pedal e como consegiiéncia a
variacao do coletivo.

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

____________________________

——————————————————————————————————————————————————————

2- Devido a variacéo do coletivo
e do pedal, observamos que a aeronave
teve um pequeno deslocamento para a
direita conforme video apresentado.

15:37:00 15:355:00 15:539:00



30/04/2008 FLIGHT_PHASE  \WO'W SAT  MILC MNIZC TQIC To2C MZ1C MNEZC yaw _POL G52 COLLECTIVE HEAD HEIGHT DECUL_xXTL DECUZ_XTL

Time (DEGC) (%) (%) (] (] (%) ) (%) (knok) (%) (DEG)  (feet) (o TL) (%asTL)

13:23:47 TaxI OUT GROUMD 4283 807 808 166 16,1 107.0 107.0 54,4 0.00 -13.57 2437 0 54,16 53,54
13:23:48 TaxI OUT GROUMD 4283 808 808 168 165 107.0 107.0 54.5 0.00 -13.57 2437 0 54.16 53.54
13:23:49 TaxI OUT GROUND 4283 808 808 17.0 160 106.9 106.9 54.5 0.00 -13.78 2437 0 54,19 53,84
13:23:50 TaxI OUT GROUND 4283 809 809 169 165 107.0 106.9 G4.4 0.00 -13.71 2437 0 54.19 53.54
13:23:51 TaxI OUT GROUMD 4283 809 809 165 16,1 107.0 107.0 544 0.00 213,49 2437 0 54,19 53.54
13:23:52 . ; . 544 0.00 -13.71 2437 0 54,19 53.54
13:23:53 YAW sem variagao apos corre¢ao se4| 000 -1357 2437 0 54139 5334
13:23:54 54.4 0.00 1364 2437 0 54.19 53.88
13:23:55 Tonl OUT GROLUMD  +28.3  &0.8 80,9 16.8  16.4 107.0 107.0 544 0.00 -13.78 2437 0 54,19 53,84
13:23:56 TaxI OUT GROUND 4280 808 808 166 160 107.0 107.0 G4.4 0.00 -13.64 2437 0 54,16 53.54
13:23:57 TaxI OUT GROUND 4283 808 808 169 16,1 107.0 107.0 544 0.00 -13.76 2437 0 54,16 53.54
13:23:58 TaxI OUT GROUMD 4283 808 809 169 164 107.0 107.0 544 0.00 -13.71 2437 0 54,16 53.54
13:7 'z Sikorsky 9 166 163 107.0 107.0 544 0.00 -13.49 2437 0 54,19 53,54
15:7 TliedTeciaioge Gamrasy & 166 155 107.0 107.0 54.4 0.00 -13.71 2437 0 54.19 53,54
13:2 T & 165 159 107.0 107.0 544 0.00 -13.64 2437 0 54,19 53,84
13:2 P imentos de teste em solo apés substituicio deste componente 8 15'8 IE'D IU?'D ID?'D 54'4 l:l'l:":l _13'?8 243'? l:l 54'19 53'84
13:2 Apés substituicdo do YAW PEDAL DAMPER das aeronaves Skorsky S-76C+. de g 16.6 le.0 1070 107.0 =44 0.00 1375 2437 u 24,19 =3.54
1312 i 67,2000, vicines 301 5 505, o sar s s 3 17.0| 163 107.0) 107.0 4.5 0.00 -13.64  243.6 0 =4.19 =3.84
133 = _ ) 9 17.0 16.4 107.0 107.0 54.5 0.00 -13.64 7437 0 54,19 53.54
1312 "7 Srocedimarios toscrton no RV, 66 poride om ambos oe metones o e se. 9| 16,8 15.9| 107.0  107.0 4.5 0,00 13,78 243.6 0 c4.19 53,54

alavanca aceleracdo n I FLY.
e ot s : § 168 161 107.0 107.0 S¢.4|  0.00 13,78 243.7 0 54.19 53.84
(TP (s o o & 164 16.0 107.0 107.0 G4.4 0.00 -13.71 2436 0 54.19 53.54
1312 ypere, el & 17.0 16.4 107.0 107.0 544 0.00 -13.57 2436 0 54,19 53,654
) Verifique se os Coll, Cyclic e Yaw Trim estao ligados
13:2 5) Mantenha o comando coletivo todo o tempo em passo minimo g 16.4 16.5 10°7.0 107.0 4.5 0.00 -13.71 243.7 0 24,14 23.84
1312 e & 162 160 107.0 1089 544 0.00 -13.85 2437 0 54,19 53,54
15:7 e T T S ek e B | 16.9] 16.1] 106.9] 106.9 54.5 0.00 -13.64 7436 0 54.19 53.54
13:2 A 9 166 16,5 107.0 107.0 544 0.00 -13.71 2436 0 54,19 53,84
13; 207 SN SHIMEIIRAIN S S, 6 PR MR 108 padek & 169 158 107.0 107.0 54.5 0.00 -13.76 2436 0 54.19 53.54
152 por covagto gos meayes Jo N1 ivpue o Ta g o ncam e | 16,5| 16.4| 107.0/| 107.0 54,4 0,00 -13.85 2436 0 54,19 53.54
15:7 - Verifique se a posiglo nicial dos pedais esta sendo modficada & 166 159 107.0 107.0 544 0.00 -13.71 2436 0 54,19 53,58
1312 8 Caso heja evdencia de modficasdo na posiclo cos pedais ou ateracso das 5 16,6 16.0  107.0 107.0 S4,4 0,00 -13.71 2436 0 54,19 53,54
mducacbes de N1, torque e T4.5, descontnue imediatamente o teste

13:2 COﬂSOlE Ce';;alosApGS corte O; mnx‘(’;:si?a?r‘;:;rro\:nf:zlgr::;:o Z:rxlozmﬁm 8 16.5 IE.I:I ID?ID ID?II:I 54.5 I:III:":I -13I?1 243.5 I:I 54. 19 53.84
132 9) Caso a posigio dos pedais ndo se modifique nem haja alterago de parametros : 17.0 16.3 106,39 107.0 4.3 0.00 -13.85 243.6 0 24.19 33.84
13:2 g:;::atzn::(:o minutos de teste, a sistema pode ser considerado funcionando 9 15.6 16.1 IU?.D ID?.D 54.4 U.DD '13.?8 243.6 |:| 54.19 53.88
132 N 9 17.0 163 107.0 107.0 54.5 0.00 -13.71 2436 0 54,19 53.54
132 _Frwwrwsboiity 9 166 16.1 107.0 107.0 54,5 0,00 -13.64 2436 0 54,19 53,54
137 Do o ~ 9 170 163 107.0 107.0 54.5 0.00 413,71 2436 0 54,19 53,54
132 g o e U arLL teo.a oo ow@ 165 165 107.0 107.0 4.5 0.00 -13.71 2436 0 54.19 53,54




Procedimento de Substituicao de Conformation Cards

- Realizado treinamento aos técnicos e suprimentistas;
« Adquirido 10 unidades deste kit e distribuido entre as bases de manutencao.



Aeronave nao conseguia atingir 80% de torque.

Parametros de motores (Torque, N1, EGT, Fuel Flow, etc)
acima da média da frota.

= Manual Analysis -

HEIGHT EGTI Tzt TURBULENCE FRIC FLIGHT_PHASE PITEH 26/01j2010 FLIGHT_PHASE 'WOW RALTC  CASC  NIIC MI2C M2lC MZ2C  TQIC TQ2C COLLECTIVE
2384 T88.0 &80_0 0_TUEE 21115 CEUISE -1.9 Time (Feet) (KNOTS) (°.-"o) (%) (%) l:°.-"o:l (%) (°.-"o) (%)
CASC EGTZ HI1C Iv_F FF2C Hz1E ROLL 17:16:10 CRUISE AR 2153 118 931 929 107.4 107.4 61.0 6L.E FEo 1
125 793.0 963 0 211. 00 106.3 0.9 17:16:11 CRUISE AR 2197 117 931 930 107.4 107.4 60,9 623 65,13
RALTE Ta1E w2t COLLECTIVE HEAD hz2e VRTG Ml o1mier CRUISE AR 2195 17 930 928 107.4 1074 60.E 619 €513
2185 9.3 96.3 13.79 311.0 1063 0.50 Al 17:16:13 CRIISE AR 2167 119 929 929 107.4 107.4 60.4 62.3 65.06
26701710 17-16: 00 17:16:14 CRUISE AR 2193 117 929 929 107.4 107.4 60.6 625 65.06
T 1 e 17:16:15 CRUISE AR 2185 118 929 929 1079 107.4 60.5 6l.8 65.45
dE o |of 17:16:16 CRUISE AR 2189 117 929 929 107.4 107.4 60,6 625 65.62
H{jm 1|z 17:16:17 CRUISE AR 2197 118 931 931 107.4 1073 61.0 625 £5.70
L7l ] 17:16:18 CRUISE AR 21857 119 930 931 1073 1073 60.9 631 £5.62
17:16:19 CRUISE AR 2193 117 931 931 107.4 107.4 60.9 625 65,62
i 1 17:16:20 CRUISE AR 219l 119 931 930 1073 107.4 613 624 £5.62
(= m i 17:16:21 CRUISE AR ze0d 1183 932 931 1073 1073 621 636 65,453
= |3 |2 17:16:22 CRUISE MR z202 113 931 931 1073 1073 615 631 85,77
L L 1o 17:16:23 CRUISE AR 2193 120 932 932 1073 1073 620 &40 66,43
) ) 17:16:24 CRUISE AR 2157 119 935 934 1071 107.1 63.0 658 66,97
. . 17:16:25 CRUISE AR 2193 119 936 935 107.0 107.0 640 650 68,04
= g 17:16:26 CRUISE AR 2193 121 940 939 1069 1069 66,3 67.8 £9.03
= = 17:16:27 CRUISE AR 2155 120 943 943 1069 1069 630 69.5 70.03
L - 17:16:28 CRUISE AR 2191 120 945 947 1065 1063 70.5 710 70.88
_ o 17:16:29 CRUISE AR 219l 122 951 95.0 1069 1069 726 73S 7131
" olo 17:16:30 CRUISE AR 2197 123 953 953 1065 1068 741 751 72,16
= o a o 17:16:31 CRUISE AIR 219? 121 95.6 956 1065 1068 759 766 72,94
A= ko == 17:16:32 CRUISE 9.1 960 1069 1069 776 7.0 73.44
- - __--_------
. - 17:16:34 CRUISE 2197 123 965 954 1069 1069 80.0 B80.8 73.86
:5 5 R 4 17:16:35 CRUISE AIR 2195 124 96,4 965 1069 107.0 603 &l.4 74.01
L4 = RESCENT T |5 17:16:36 CRUISE alR 7195 126 966 96,6 107.0 1069 &0 810 74,08
=L AIRTAKIOUT|S e 17:16:37 CRITSE AR 2189 124 966 966 1069 1069 60.0 1.5 74.29
- ILLESAL - 17:16:38 CRUISE AR 2181 126 96,6 967 107.0 107.0 B1.5 82.6 74.50
17:16:39 CRUISE AR 2197 127 96,7 966 107.0 107.0 806 &2 74.15
_J —‘&, 17:16:40 CRUISE AR 2Z206 125 96,5 964 107.0 107.0 806 600 74.08




Comparativo de Uso de AP em solo e substituicao de atuadores

Correlacdo entre acionar AP em solo x Remover atuadores
14 13 i3 - 2,5
12
-2
10
.E B - 1,5
g
& d s
4
- .5
2
o] 0
== Remocoes de TRIM 2 2 2 3 4 7 4 2 1
besd Remocdes de AFCS 7 g 9 7 13 a 13 B o
=——Fng De &P em solo / 100FH 1,42 1,52 2,09 1,62 1,95 1,45 1,7 1,57 0,8




45
Operacao P53

Havia uma certa reclamacao por parte dos pilotos referente aos elevados niveis de
workload durante as fases de voo: final approach, hover e landing na P53.

Este elevado workload era devido ao ar turbulento gerado pelo fluxo de ar através
do casario, o qual caia sobre o helideck.

Este estudo foi desenvolvido pela Lider, CENPES e CCTA (Petrobras).



BR ~_Novo Envelope de Operacoes

PETROBRAS




Monitoramento do evento de Risco Aviario

JAeroporto CAW.

‘Aeroporto VIX




.
Experiéncia Lider

A Lider possui um grande expertise com este programa, pois emprega nhas
aeronaves de sua frota de helicopteros (576 e S92) desde 2005.

Durante estes 12 anos em operacao, a Lider observou que foram alcancados os
mais altos niveis de padronizacdo em sua operacao.

Isto devido as acdoes tomadas junto aos tripulantes envolvidos em desvios
operacionais; bem como campanhas de seguranca e divulgacao de estatisticas.
Isto acarretou em varios beneficios para a Lider, dentre outros com relagao ao
pagamento das mais baixas taxas de seguro do mercado.




Beneficios do FDM

Reducao das taxas de seguro.
Identificacdo pro-ativa de perigos e riscos.
Planejamento de materiais, reduzindo compras em AOG.

Reducao no tempo de parada (indisponibilidade) da aeronave, auxiliando a
manutencao na pesquisa de panes, através do acesso aos dados gravados.

Utilizacao destes dados a serem apresentados ao comprador, atestando que a
aeronave foi bem operada.



LINE OPERATIONS SAFETY AUDIT - LOSA










HEALTH USAGE MONITORING SYSTEM - HUMS




NR TACH [C}

0

CABIN FEEDTHROUGH [C

. TRMAG P [M—
{H] ENGINE COMPRESSOR #1 /
\_ [7i] ENGINE COMPRESSOR #2 /
M/R MAG P/U [M \ \ ——{A] ENGINE ACC GBX #1
\

'\,\—@ ENGINE ACC GBX #2
STATION 65 VERTICAL W]j }

BEARING #1
HANGER [A}

BEARING #3 \

TRACKER

/
/
(] —{A] HANGER L
BEARING #2 —al E‘E‘E,?g}i? IATE
STATION 92 RIGHT [V} / Vi Model
STATION S2LEFT. | —Qaoemack | | 1239
/ GH1559R) I'\ ‘\ AIRFRAME
ﬂ’n‘ F[m 97 RIGHT | 'l‘ I BIAXIAL
|\ A ACCEL
TRANS LATERAL LR [A]— | ; \
2PL 1 ~
T 11 4
TRANS VERTICAL [Al— || W \
INPUT SHAFT LEFT [A} w!l TGB ACCEL I \
INPUT SHAFT RIGHT [A}- ) TR INDEX P
TR LATERAL
TR BALANCE
IGB ACCEL

ENGINE ACCELS (4)
# 1/2 FORWARD
#1/2 AFT

RACK)
AIRFRAME ACCEL RH

AFT CABIN VERTICAL d

MGB
ACCELS (10)

MR INDEX SENSOR
Nr SENSOR (SHARED

HUMS DTU
(LH AVIONICS
RACK)

AIRFRAME ACCEL
COPILOT FLOOR
VERTICAL

HUMS DTU
(RH AVIONICS

PILOT
OVERHEAD
LATERAL BLADETRACK
CAMERA
AIRFRAME TRIAXIAL ACCEL
PILOT FLOOR VERTICAL
PILOT FLOOR LATERAL

PILOT FLOOR LONGITUDINAL




O uso de cores permite ao usuario rapidamente
determinar o status de vibracao

** GBS --- Fleet Status Summary

Data Selection Reports View Tools Help
= 2| 52| et view | [aH64D ~| [9g-05138 -] ‘
= ;‘.‘j
I i AHE4D Download...
0-05180
0-05196
+ 01-05283
o 04-05466 Import...
& 04-05479
= 93-05130
Main Rotor Smoothing Measure s
Tail Rotor Balance s
Main Rotor Mechanical
Enagine #1
Engine #2
Nose Gearbox #1
Nose Gearbox #2
Main Transmission
Accessories
APU
Tail Rotor Drive Shafts
Intermediate Gearbox
Tail Gearbox
Tail Rotor Mechanical
MSPU
oy 9905138
J}Main Rotor Smoothing
] Tail Rotor Balance
Main Rotor Mechanical
Enagine #1
Engine #2
Nose Gearbox #1 f
Nose Gearbox #2 Aircraft Help... ‘
(1) Main Transmission
Accessories Legend
AP.U . td Exceeded
(1) Tail Holc!r Drive Shafts
Intermediate Gearbox = —=es 0N
Tail Gearbox @ Above Goal
Tail Rotor Mechanical . Good
i (JNo Data |
Select a Component [MUM 4

Exceeded: Nivel de vibracdo alcangou ou ultrapassou o limite e acdes
de manutencgédo devem ser realizadas.

Status de vibragao alcancou o parametro de “cuidado” e
acOes de manutencgdo podem ser realizadas.

Above Goal: Status de vibragdo excedeu o “ponto de observacao” e
somente associado com componentes que requerem balanceamento.

Good: Nivel de vibracdo esta abaixo da toleréncia e nenhuma acéo €
requerida.

No Data: Nenhum dado para esta aeronave ou componente.

-Legend -
€) Exceeded
(V) Caution
() Above Goal
() Good

_ (J No Data




ENTRADA

NECESSﬂWS ‘\P ROCESS‘O." ) -

REQUISITOS
(Informacé6es ou
Insumos)

SAIDA

PRODUTO/
MEDICAO
MECANISMO “ ANAL
(Recursos)
GESTAO

ACOES

GESTAO

Preditiva




ENTRADA \ SAIDA

NEcEssngss(\ ROCESSQ) PRODUTO/

GESTAO

Preditiva

Custos Operacionais



" Nao se gerencia o que nao se mede,
nao se mede o que nao se define,
nao se define o que nao se entende,
nao ha sucesso no que nao se gerencia.”

Deming



Reynaldo Ribeiro
Supervisor de Seguranca Operacional

revnaldo.ribeiro@lideraviacao.com.br

(22) 2763 4427
(22) 98122 5551


mailto:reynaldo.ribeiro@lideraviacao.com.br
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