|IEncontrode O futuro esta : o A e

Ferrovias ANTF ISR lEY Y =TeR \ /4 3 / Transportation
27e28 | Outubro | 2011 [RVZZ Mo = gale (=M Ig=180) g )

Universidade Federal de Juiz de Fora
Juiz de Fora | MG

GE Solutions...LMS

Monitoramento e Diagnostico Remoto de
Locomotivas

GE Transportotion GE Rlwg,
Solutions

Technology

a product of
ecomagination
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Burlington »
Northern Wﬁ}:\ QAN g—
Santa Fe i

Principais indicadores:

v Disponibilidade

v' Confiabilidade

v" Custo de manutencgéao

v' Consumo de Combustivel

v" Reducéo do ciclo operacional

Missao: Transportar o volume planejado da maneira mais eficiente possivel

GE Property- Distribute to authorized individuals only.
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LMS — Panorama Corporat

Centro de Pesquisa Global

A
%

Consumer & Industrial

Aviation ' .
Transportation

12 anos automatizando diagnosticos... Evolucao
1998 2000 2003 2005 2009 2010 >

T

GE Property- Distribute to authorized individuals only.
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GE Solutions...LMS

Monitoramento e Diagnostico Remoto de Locomotivas

% &@D)))
% : Wireless
~~ Communication

Monitoramento em

tempo REAL/ opgdes
de comunicacao

Mais de 4.000 downloads e 150 SO|UQ5.0 de monitoramento
recomendacgdes de reparo (Rx) e diaanéstico remoto BB
gerados diariamente gl _
ocomotivas.

Servico que possibilita a
maximizacéo da frota e
operacéao

Mais de 13.000 locos
monitoradas diariamente...
suporte técnico 24x7

Utilizado em todas as ferrovias
“Class I” americanas e
canadenses

Mais 12 anos de
investimentos no

GE Property- Distribute to authorized individuals or . e
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R 5 Experiéncia:
o A « Monitoramento >12.200 locos
~ i GhiDE . diariamente

 Mensagens: 100.000

« Downloads diarios: 4.000

» Procedimentos de reparo (Rx’s): 150
« Suporte técnico 24x7

. Bay

L MS — Diagnéstico Centralizado
Erie, PA

g i ¥ Gulfof -
b ME)RGQ Manicy - .

i

> 61 Oficinas diferentes
> 4000 Funcionarios

responsaveis pela :
PP PP~ Communication

5 )
Q Wireless
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Resultados*
« 70% Visibilidade com 0s sensores de
bordo

« 86% Acuracidade
 93% Execucao
« ~20 min Tempo de resposta**

* Valores médios das ferrovias que operam o sistema ‘

** Tempo de geracdo do Rx apos recebimento dos dados
GE Property- Distribute to authorized indiviooarsormy-
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gDiagnéstico
Analise dos downloads

Comunicacao
Envio de downloads

Recomendacao
Recomendacao para
diagndstico da falha

0 Avaliagao
CondicOes da
locomotiva

-
e
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LMS....Opcoes de sistemas de munica(;éo
Implementacoes

Monitoramento e
Diagnosticos em Tempo
Real

Communicacobes On-line

Diagnoésticos sob demanda

dl Pontos de coberturawi Fi

Diagnésticos na Oficina

Downloads Manuais

Shop Advisor 5 EXpert(Eg[[)))emand M Expert on Alert (EOA)
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Shop Advisor (SA)

A. Conectar o laptop na loco

e faz o download dos
dados da viagem:

— Registro de incidentes

— Dados diagnésticos
da “Saude” da loco

. Dados & incidentes sao

transmitidos para o Centro
de Diagnaosticos e
Monitoramento (MDSC)
para analises

. MDSC envia os Rx’s para
a oficina

. Help Desk fornece
feedback para o MDSC

GE Property- Distribute to authorized individuals only.

LMS...Opcéao de comunicacéao |

L

2
0,
¥
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LMS... Opcao de comunicacao Il

Expert on Demand (EOD)

A. Loco detecta incidente...
envia registro de incidente

e dados diagnosticos para IIIIL
o Centro MSDC quando

a comunicacgao estiver
disponivel. Oficina___ Q
B. MDSC analisa e | .5-
encaminha Rx's para a
oficina ou Help Desk
C. Help Desk direciona Rx’s '
para a Oficina ou Help PeSk

rastreamento de servigo .
e
D. Help Desk fornece ‘b -
feedback para o MDSC \\

GE Property- Distribute to authorized individuals only.
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LMS... Opcao de comunicacéao lll

Expert on Alert (EOA)

A. Loco detecta incidente...
envia registro de incidente
e dados diagnosticos para
o Centro MSDC
imediatamente.

B. MDSC analisa e
encaminha Rx's para a
oficina ou Help Desk

C. Help Desk direciona Rx’s
para a Oficina ou
rastreamento de servico

D. Help Desk fornece
feedback para o MDSC

GE Property- Distribute to authorized individuals only.

i

Oficina

Help desk

K Q
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JDPAD Processo de Desenvolvimento de Inteligéncia

/ Entrada de Dados \

B317 6568 58851 57509 S5.50T0 -
%348 5677 67514 66120 66119 21494
5455 10525 96538 90060 986825 37899 A
B602 5370 14 7730 135350 14 9450 41930
Han 1719 328440 340860 337810 72440
041007 2357 435400 449830 44 6840 7.1250

» Considera dados historicos
de falhas fornecidos pelos
clientes

» Considera dados de
Monitoramento de
Parametros

» Considera a configuragao

locomotiva

/ Ferramenta JDPAD

\

» Gerado pelo time de

Especialistas do RM&D

e Engenharia
» Refinado com

informacdes do cliente

» Usado para Filtro e
Deteccéo de Falhas

 Considera dados do
Registro de Falhas e

de cada modelo de

Desempenho da Loco

-

/ Guia para diagnoéstico \

| I

L JTS—

J

GE Property- Distribute to authorized individuals only.

*RX baseado nas condicdes
da loco

*Direciona diagnostico para
falhas em moddulos e
componentes especificos

*LOgica de Analise baseada
no mecanismo de Feedback

o /
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Rx... Recomendacao de diagndstico e reparo

MDSC Recommendation

Cuirs b
it ¥umber 7691 12 seommect wire 2FH at TAT and check for low resstascs across TAT wputs. If Low|
resustance ar a short circmt replace TAT
Case Number: KoS111e
13 £ no problems are found, replace HWA and test
Drave Thme: T 05027/ 2010 L 70035 EST
14 i |>~.'nh|.v-.'r| repears |'r|:-|:».'e DTC slog 1 17FEN 23 dorandking) camd
Urgency/ Repadr Timss: R2
) N 15 FD(' firther nzuistance, call MDSC ot 88845320209
Froblem Ldendified - Cramking Problemn
Lo sanative [mpact : Locomotive may mot stast

Recommendation

1 [Dooenlead All Mamtenames Cycle Data, Datapacks (ALL), Datax Recorder Log -
E:IEI.I:T :l”l.ll il 'C:u H:I:l."'i} .|I.'|'.‘::'$Ilfklll Bum oalyite Hard card via i Data ° OS paSSOS maIS efetlvos do RX aparecem nos
Dowenlead Screen and wpload o eServices pontOS maIS a|tOS da ||Sta
}ohack battery condstion and verify batteniss are fally charged
3 C.:Ilerl Finng %agnal and Behsm comectiors from DTC.A to sach CTP at ABCD ° Todo RX é Valldado por um EspeCIallsta em
}-oheck for pushed pins or looss conpectons Manuten(;ao de LOC0mOtIV8.S
4 ICheck winsg Bnoan LIPS 19w pens 1-34 a0 1-26 10 DTC pans E22 and E23
: [Clieck for possible sharted SCR's * Todo Rx possui um cédigo para rastreamento e
& PMomstor 19vde power supply while attemsphng to crank. If the voliage drops off while an él |Se futu ra
Jattempting to crank. replace the LIPS The nnregnlated 15vde supply fires the CTPs
}oheck womg and comnections from HVM to DTC-A, HVM to each CTP. HVM 10 ° RX’S |nC|uem Ilmlte |nfer|0r e Supe”or quando
JCOC, and HWM o LPS -1 5wl necessérlo
8 [Check wimmng and coamections st TA, all OTPs, OCC, GDMRE, B3 G55, O5C, LS
S * Rx's sdo tratados até que sejam solucionados
B }oheck comtimaty thromgh wire GSD, BFC1, TA Fueld, BFC2 to battery N. Check ship)
g brushes, cables amd connections for defacts ° RX reV|SadO em Caso de falhas repe“das
L [Check COC by meassurusg the resstance scross als termnuals I resistssde readmg
increases 0o 3K ohns pradually, CCC is not defechve. [f ressstance is statse at less than
'K ohirs, replace OOC
1 [oheck CRC for a possible short

UL FIUpPEILY- VISUINULE WU aulluliZeu luiviuuaid> uliy.
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Analise de Falha Examplo #1 - EVO

Dados da base de dados de falhas da EVO

Ditch Light Trouble Ditch Light Trouble Ditch Light Trouble
Replaced CIO Card Worked on Wiring Replaced CIO Card 5
A 4 l A 4

12 DAYS O01/Mar

16/Feb 1 DAY 17/Feb

20 DAYS

27/Jan

Multiple incidents for GE Rx:
ditch light driver occur 1 Verify correct Ditch Light Bulb installed.
current & short circuit 2 Inspect wiring and connections from the CIO- A35 to TB1L to C1L
to C5L to BOLS-6 to ditch light to DLCB-2B.
2.1 Inspect wiring and connections from the CIO- A27 to TB1L to

C1L to C5L to BOLS-1 to ditch light to DLCB-2B.
3 If wiring and connections ok, replace CIO slot 5 FE194 Digital

Output card
4 For further assistance, call GE MDSC at 1.888.432.0209

Poderia ter evitado 3 manuten¢des nao programadas e horas de loco inativa.

GE Property- Distribute to authorized individuals only.
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Analise de Falha Examplo #2 — Dash 9

s
> DIESEL ENGINE :
< WON'T CRANK WON'TLOAD
LL
18/02/2010 8 DAYS 26/02/2010 5 DAYS 03/03/2010
5 EGU CONNECTION LOOSE - AUX CARD 102
THIS WILL NOT PREVENT FAILURE

Associated Tasks :

19 Check TAT panel for defects. if equipped. Check for a possible|
shorted SCR.

191 JCheck for a possible shortedl SDPP. if equipped.

19.2 |Check for a possi i :
—

20 If problem persists, change AUX Slot-8 17FE101 and Slot-13| S
17FE102 cards.
"
21 If pro . i 1

22 If batteries are ok and no other problems identified. replace HVM.

7

Causa raiz — Cartdo 102 do AUX ... 1 reboque e 2 paradas nao programada evitavei

GE operty- DISTIouUte 1o autnorized indaividauals onty.
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Analise de Falha Examplo #3 — Das

FAILURE

DYNAMIC
BRAKE
FAI1_RE

WON’T LOAD

REPAIR

07/04/2010 05 DAYS 12/04/2010 31 DAYS

NO TROUBLE
FOUND

Associated Tasks :

Check GB#1 speed sensor cpnnector and wiring. Speed snesor] 1704 - BMS1 - Dyn Brake Blower 1

may have loosened up. Speed Sensor

11 Jif GBM1l+ 0e fo exposure fo co. I according] 1005 - GBMx SERVICE - GBM Freezef
to standard railroad procedure. Damage (x=stack)

(Check GBMI. brushes, and cabling for defects. y 1861 - BL1 - Grid Blower/Motor 1

k braking resistor grid stack 1 for open circuits. 1651 - Braking Resistor Grid. Number 1

Stack

GE Pro

13/05/2010

DB CARBON
BRUSH
DAMAGED

Causa raiz — Escova danificada... 1 avaria e 2 paradas nao programada evitaveis

erty- DISUoute 10 autnoriZzed mdiviadals onty.
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InBound Report

Fi=  Edi

Wiew

rosoft Internet Explorer provided by GE Transportation Systems

Favorites

=]
=N

Tools  Help

Hngdvess | €] https:/jumw. getransport ation. comjcwc finboundlist jinboundlist jsp

mBack - = - )

23 [ Qs Girmvones ey | 2 Wl | 59| B

Links [ JBookmarks | Quickplaces

Hmpscop Weservices Brmen t/aTs Eenre @etolgate dFFam  E|Google jPage  {)weather

& adelphiz PowerPage

InBound Report

Customer [Union Pacitic Rairoad =] run[Al =] ru| GetRN | cust. Time zone:  [E5T Site Time Zone:  [CST
site [UP SERWVICE. NORTH PLATTE =l Locations [S=lect =] time zone [ Central Standard Time
ETANext [12 | Hours  Status Codes [All InBound ~ Sort OIdErIRxCagg D = RllAH =] wsirtaon Rx ~

RF
Do Not Show |Fid
ED

Current

f’ ED Al = Al
= Rz Models ggMCW = 22| 4 List Count : 61 =

Current
City, ST

) s Y ——
P 131 RRNR 17 IPLTWEST NE RRNR 17 e P1E2 0:40:00 )2/21 003 BNNUAL TSDOT097S R1 44045
o175 ey
P 209 2CFGBRT 1S 2CFGBRT 1S IPLTWEST MNE (H2g4m 541:00 )2/24003 QRTRLY il 44727
641 705 BM 73
P |srs farewia [Spm—. w1z peLagasthe  foesie  D907P2 brnseslerely hspocssaioz  we T
641 705 BM 73
P [seiolercs 17 orcs 17 [eLasastee  foesie P9073 heoonslemann hspoossas i TR
641 705 BM 73
P [sasalmnia s PLTEST NE [orrvea BA73 bt o feTRLY - e
641 705 BM 73
P |saen Cswery 11 PLasasT HE [orrvea S e e T Y R S
- 641 7/03 BM 703
MDSC Recommendation nsan Estcn 15 FremonT e Sco1s  peinaestee foasew D973 bonsmofrreiy hspoiocs Rt o R

Customer : CSX Transponation
Vnit Number: 477
Case Numb K055905
Date/Time: Tus 05152010 1+
Urgency/Repair Time: RI

Problem Identified - Conditional Warning, Engive marually shutdows

Locomative Impact - Locomotive may pot start

Recommendation

1 Vit of the problem: Uit mamnally shstdows causing dead biteries

B O Tinin Recommendation: Cpea battery switch or restart engie

3 Off Train Recommendation: Check water level in battenies.
+ 1 icdication of batteries faminz or boiling replace the batteries. The batteries e Lkely
dsmazed.

5 Charge batteries as nesded. Replace if neaded.

d |Verify all incidents are reset.

[Verify cpesaiion of batery charging system. MP2123 =68 SVDC

i I problem persists or won't reset, call MDSC at 888-432-0200,

The information conmited in this tAnsmission, 1o the exr2ntit is Don-public, is the confidenial, propriatary informarion of the Gensral
Elecmc Company and. in addition to any addinional estriciions that may be imposed by Confideanality or Noa-Disclosure Azreements
between GE and the recipient (or the recipient's emplayer), may ot be disclosed, copied or used for other than its intended puspose without
wWritten permission from GE.

GE Property- Distribute w auuiviizeu muviuuais viy.

Transport
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LMS...Beneficios

Como é feito hoje...

Reativo
+ Baixafrequéncia

Deteccao

Andlise manual dos
dados
 Histérico, manual, etc.

L]

Diagnostico

Baseado na experiéncia
e procedimentos dos
mantenedores

Reparo

Andlise limitada de frota
Curva de aprendizado
longa

Aprendizado

GE Property- Distribute to authorized individuals only.

LMS

Prematura
Alta Frequéncia

Anélise automatica dos
dados
Suporte de especialistas

Procedimentos criados
por Time de
Especialistas

Andélise semanal da frota
Atualizacdes frequentes
de configuracdes do
sistema

s 90 s o sk 0 S 90 13

Incremento

= Al da
= «illl}- confiabilidad
i

= e da frota

Preciséo
Desempenho da
frota

Tempo em
oficina

Eficiéncia
b,/ Qualidade
Conhecimento

Aprendizagem
Capacitacao da

“ mao-de-obra



