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La confiabilidad dirigida por los operadores de
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ODR - Operator Driven Reliability
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Retos para la industria del futuro

v Garantizar la seguridad de
sus empleados.

v Reducir costes de
produccion.

v Ser competitivos a nivel
nacional/ mundial.

v’ Garantizar la alta calidad
de sus productos.
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?.. Propiedad compartida de los equipos

Mantenimiento Operaciones
proporciona roporciona
lafisbilidad - o, < [ fiabiliciad

el equipamiento del proceso
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¢ ODR - Concepto =], 3

v ODR es un proceso basado en
trabajo en equipo que busca
optimizar la operacion de un
planta industrial en base a la
mayor involucracion en la
flabilidad de la planta de los
operarios de produccion.

v ODR impacta en la efectividad
de los equipos, contribuyendo
a obtener una  Optima
produccion y retorno de la
Inversion.
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Recoleccidon de datos =1,

Tendencias Tendencias
Parametros Vibracion,

roceso Temp. etc..
P Rutas de P

Inspeccion con
Acciones correctoras
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Operadores vs condicion de la maquinaria?'lcﬁ

12 medicion periddica de vibraciones

1888 4 N

Pa,: .
e €riogo des 28 r_n,eqlluon
= arrojlo de/ periodica de
5 fallo vibraciones
S

Tiempo

La aportacion de los operarios es crucial
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Tareas para el operador

v Inspecciones visuales (niveles,
fugas, funcionamiento anormal,
presion, etc..)

v Monitorizacion de la condicion.
(temperatura, vibracion, etc.) s SR

v Preventivo basico (monitorizar la = .\
calidad, rutinas de limpieza, |
comprobaciones de seguridad,
etc)

v Automatizacion de informacién
(Informes y checklists varios.)




La mayoria de las empresas lo hacen JFKF.

Maintenance Daily Mill Watch Check Sheet

Date: o -/~ - Z oo Maintenance Man: ooy
Walk through tunnels from Furnace to Cooling Bed Continuous Mill Lube Systems:
Once per shift Stand #1 Level B
Stand #2 Level
Furnace: ? / Stand #3 Level s
Hydraulic System Level 14" Stand #4 Level A it
Tempersture EAT 42 & fersT S~ Stand #5 Level
Filter Press. s/ @) &/ dmpn s 0073 2 4 v

¥

i

d@%s

Fan Oiler

quépr

nn;g Temp —
M. 2
ri hlcs [
ot -
Roll Line (List Lcu:annn) o€
Sump Pumps ok Vv
General Operation ﬂ '//
Leaks, Moise, etc.

Reversing Mill:

Hydraulic System Level
Temperature
Leaks =
Pressure

Grease System
Barrel Level
Mormal

Lube System Level
Temperature

e A

Filter Pressure  ##t ¥4,/ oo T &as

Stand #6 Level
n.mal, a,m en
Stand #2 Tl:mp-crature
I 4';1 ‘
ROLCIAan po
Stand #6 Temperature
1
Stand #2 Pressure m.
Stand #4 Pressure sA 92 o7
Stand #5 Pressure 4 2T 3 5o
ser 3% 4,

Stand #3 Temperature

Stand #1 Pressure ﬂb’% ou B iar
Stand #3 Pressure A © O&T ?‘i
Stand #6 Pressure ##L2 ¥

o

o

Continuous Mill Hydraulic System:

Temperature v C
Level i
System Pressure 3 D odD ;’ ‘
Leaks g
Roll Line Water Cooling A
List Problem Area L
General Operations
Leaks, Noise oL

Foreman:

Cooling Bed:
West Kick Off Dogs
Operation
East Kick Off Dogs
Operation
Roll Line Water Flow

ntdo.se reﬁ—ogen

oA
w\*’:

Carry Off Chains
List Location
co 6 fiada de
Straightening Machine:
* Lube System Level Lo
L Temperature 4
| Filler Pressure /7 € 04— S 4 Loy
System Pressure
™~ Kick Off Chain System o/
Carry Over Chain System &C
Run out Roll Line 27C
Cold Saw:
East Disappearing Stop e
West Disappearing Stop QAL
Roll Line .
Hydraulic System Level it
¢ Temperature =25
System Pressure o o0 5
Leaks -
Lube Oil System Level "‘Qd;,?t W
Temnerature L=
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Como NO guardar la informacion SIKKF.
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Fiabilidad en la informacion SKE

Maintenance Daily Mill Watch Check Sheet

Date: ¢ -7/ 2L Maintenance Man: f)] Fordsr Foreman:
Walk through funnels from Furnace to Cooling Bed | Continuous Mill Lube Systems: Coaling Bed: B sKF @ptitude Analyst - ADMIN - Dema Datahase - [ Hierarquia] _la[x
Onee per shift Stand #1 Level Wt West Kick Off Dogs B wqno il B T [aer Pesodsr s A
Stand #2 Level Operation ok ELLELCEY DIE RR g IBEA0BEENEEARRE T |~es: s |a(tey a4 4Ly ~uBR]7 )7
Furnace: 1&/ Stand £3 Level 2t East Kk Off Dogs " FEEN&E gMEEREEREMS DA
Hydraulje System Level Stand #4 Level £l Operation o = Il TOWER 21 <] home_+ | Descres [semes s |
Temperatre EAT 95 @ﬁg 2 ¢ Stand #5 Level . Roll Line Water Flow ot £ ¢ TOWER FOUNDATION ® CAB CLEMINESS (1) w RR... Kenhum... 12
E7L CONCRETE A ® 0B CLENES ) R... Nebum... 13
5'1:: ﬁﬂ uf;" ) V?"/@ﬂ' Qébapr v Snddle 4 Grease System Leaks & g JCC'L:(II;R:‘:D?;;LTS(:B ® CABINET CONDITION B s 3
i 7090725 - | Normal 7 © RUDATDIECLTS ) @ CABDET DOORS Nenbum . 4
Les 770230 L Qi Fipud] ¢ Sl Tenpere vte Barel Level P  SRINDIGS. BawECHTOL Nethun.. 5
Grease Sysem Leaks s ¢ Stand £2 Temperature Carry Off Chains ok  GROUNDING CONECTS e .. 2
Normal yg{ - Sund ) Tenperatee. 7% © List Location ../ @ CEIESS ) ® o)
LA = - CONSOLE MOUNTING (2) entum .. 2
Barrel Level - Sund 4 Temperatre. /9 & coEss ) BCROLDIG CONECTIS CONTROLER... itum... 6
Combustion Air A 7 Stand 45 Temperature L] j‘ g%‘]ﬁ; s T -
Fan Oler X ) Surdt Tenperre. % | LE WRTRG (1) SURIGCMECTS()  MANCONTROLER . eum.. 7
Bearing Tenp [ | p  CONSOLE HOUTDIG Y BWRDGCOMIECTISN)  NANCONTROLER... Menbum.. §
Unusual Noise mV Stand 1 Pressure /4/ ‘/'i Wy ',5‘ Straightening Machine: 1§ CABINET CONDITON
Charging Grid ~ Cables A L Stand 2 Presre Ao 41 e Sysem Level L g b
Dogs s s Sund#Preswe VS 0T 24 4y, Tenpetue 144 R —
Roll Line (List Location) PLd Sand 4 Presae /0 94 2T gﬁ" Flerbesue /G 04~ S4 ber @ WRIG CONECTIS 1)
Stand #5 Pressure Sysiem Pressire. secmmem— @ WIRIG CONECTIS (2)
Sup Punps ok v Sund s VY ST 3 4o ik O i Sysem ok 8 CoRUTR
Cary Over Chain System ac ¢ mfnf v .
Genera Opeation A'/ / Run out Roll Line 3 & ITac HFR‘I
Leaks, Noise, etc. v
Continuous Mill Hydraulic System: # E
Reversing Mill: Tempersture i e
Hydraulic System Level ‘p"ﬂ V/ Level ’Zw‘f Cold Saw: B ﬁ;}éﬂ”ﬁm
Temperature 1409 Systern Pressure 0 R’ East Dissppearing Stop L ® TOWERACCESS (1)
Leaks ‘ Leaks Y& West Disappearing Stop S @ TOWER ACCESS 7)
Piesue /@/ Roll Line Water Coaling a¢ Roll Line o & DORFLTERS
Grease System 2 List Problem Area [ Hydraulic System Level il s :E?ﬁzﬁwu
Barel Level o ¢ Temperature ase @ SUBFLOOR HATCH
Nomal P Genersl Operaiions System Pressure f 205/ @ TOWER LADDER
Liube System Level A Leaks, Nois ok Lesks : E;WDR SHFETY CABLE
Temperature ‘ Lube Ol System Level i{zx 4 B L
Filter Pressure #7¢/ 7’% ot §éa Temnerature Qy? B ECRH AT 4 [ Sevviorde Transagio e Ce0e0 T Jam
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La tecnologia al servicio del mantenimiento® K F--

Evolution of Maintenance Man




Herramientas para ODR aIGE

Software para
analisis

Recolector Sensores
de datos
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- Descargar rutas de .
Configurar la base de datos y insgeccién Recoger datos de condicion
puntos de medicion de la maquinaria

® @ Oi Check - 51
©® @ Ol Debris - 51
® @ O Clarty - 1

Descargar datos de

Software para identificar inspeccion al software
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Analizar tendencias y crear
informes las condiciones anormales [QAE“é



Ejemplos de inspecciones

Administrator o 4% 12:49 0

Collect Measurement

P-105 SEAL INTEGRITY

New Data Ent :@

Administrator

ID: SEAL INTEGRITY cCollect Measurement

o 1242 €)

Oil Reservoir

CONDITION OF SEALS:
(O GOOD SEALS

(® MINOR LEAKS add oil to sight glass level

(O EXCESSIVE LEA|

EJQS<<skn_
OK
g IS

ID:

New Data Entere

o 4 1:02 €3

. Microlog Inspector 4.

Hyd System Bosch Collect Measurement

(O No Action taken
® Used 10 Litres
(O Used 20 Litres
(O Used 30 Litres
(O Used 40 Litres

Al e g

Da

®

Press MCD Button to Start

PUMP 1B MCD (STUD)
P-105 PUMP INBOARD BRG

D li velocity

=

0.04 in/s

[ envelope Accel
0.30 gE

“

Temperature
74.46 Deg F
Skip Ski

5

New Data Entered
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Inspecciones condicionadas A IGE

/ ¢ | Microlog Inspector & 4 2:08 [X
Review Measurement Message Center !_H
@ Discharge Press - B Summa ry:
Aux CP Dischg Press - P51-R02 o e
Change oil filter

Current Measurement

47.20 PSI
2:08:26 PM 10/4/10

essage.

-9.23% down from last . .
Change oil filter in the [
Previous Measurement next 24 hOUI"S.
52.00 PSI
2:04:09 PM 10/4/10
L]
» \ 7]
4 Skip Done Skip M 0K
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Analisis inmediato =], o

—jﬁ ROUTE - at least 1 measurement in alert alarm

.ZQ ROUTE - no alarms, has measurements for all POINTs
@,I],, Set — has an alert, has measurements for all POINTs

ﬂf‘ Machine — has a danger alarm, but not all POINTs collected

Or® Machine - all POINTSs ‘skipped’ (e.g. Machine OK)

D@ | POINT - alert alarm

\F@]I POINT - no alarm, has a note

I._@] POINT - danger alarm

(] POINT - ‘skipped’ due to conditionality, Machine Not Op...
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Software de analisis y tendencias SHKF

':?5 Hierarchy [_ (O]
& Hierarchy Date/Time  © SUMIMEty: Crverall Position
i@ NEW FEATURES [ % sp1rz004 201203 P FFT, Overal 0,006 infs 1
GRWASE (] MO - p-105 Y, PUMP IB MCD (STUD)
=@ PapER T
=8 pm3 MED
: % | P-105 W PUMEF IB MCD (3TULD
e . P-105 % FULIP [E MCD (3TULDY - Env. Acceleration: 2, Velocity: 1, Temperature: 135, Date/Time: 5772007 2:39:46 AL
+]-4
=R
all Al
40 -
LD -
i ) EEEE
| -3
w®
g 1 peeeeeee-
R
w4 w3 0 _ . _
-8 pmz| 215 preeeee No 1 Air Compressor ' Leak Size
m-f FAC I s o 1 Air Compressor ' Leak Size, ADMIN, Big (Wone), Date/Time: 11/30/2008 10:30:42 AN
w4 HPL-Plar| 160 [C 00T
EEI---ﬂ Machine| q3p [ =°C
- CEMEMT . " [ |
=@ DEMOEY PR 2:35:00 AM - & &
w- @ CASE STUDT one
-l Created by [ infa | Summary | Small & & &
POINT e dium @
® F-105 % FUMP B . —
-------- Big e e
||
572572008 172472008 072272008 11/21/2008 1/6/2000
Measurement Time Stamp
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€ Cadigo de barras para la fiabilidad de datd&En I K.




€ Rutas de inspeccion DKF

» Tener en cuenta el tiempo disponible del operador.
» Definicidon clara de los equipos en cada ruta.

» Seguir un recorrido fisico del operador.

» Definir orden de recoleccion de datos.

»Usar el sentido comun.
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Implantacion del programa

v' Consulta inicial y

valoracion de necesidades @

]

Q‘\ II ‘ Y ‘
A\ A‘S ! /,

‘. > !

N «\i i - o \r‘ \

v' Plan de implementacién

v Instalacién y desarrollo

v' Formacion / soporte y
arranque

v" Revisiéon y Soporte
continuo




¢ Beneficios ODR: Cultura =], o

v" Mas gente siguiendo la
condicidn de los equipos.

v" Aumento de la probabilidad
de deteccion temprana de
fallos de maquinaria.

v' Fomenta la proactividad y
el analisis de causas raiz
de fallos

v' Operarios mas enfocados e
iInvolucrados

v Detecta oportunidades para
la mejora continua
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Beneficios ODR: Resultados CDKF

v" Menos paradas no

planeadas

Aumento de produccion

Menos perdidas por

falta de calidad

v' Creacion de un
ambiente de trabajo
proactivo

v Atribuye autonomia a
los operarios.

v" Mejor planificacion del
mantenimiento

v' Aumento de la fiabilidad
y el MTBF

AN




One problem 2 ways
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_ _, ~ Lo siento, no tengo
- Mire, esto podria ser de & tiempo, tengo que
interés para usted! © __  trabajar!

"'--_.—f—'""n-,“_-___ ——"_'d_ﬁ"h..__
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The Power of

Knowiedge Engineerin
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