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AREAS INVOLUCRADAS

PREDICTIVO AUTOMATIZACION
CONFIABILIDAD 1&C
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QUE ES EL MONITOREO DE CONDICIONES?

 El Escenario. \

o ~ * Que Identificar?
» ¢ Las Técnicas

« EIl Analisis de la
nformacion

e La Evolucidon de la
Falla

« EI Espectro de
Soluciones.
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QUE IDENTIFICAR?

~

Problemas en rotor

_ Problemas en red eléctrica
Problemas en rodamientos Aislamientos

R

Temperaturas elevadas

Desalineamiento ‘
' Problemas de

L7 \
%—' |\ | Lubricacion

En a1 C 1 LR 7
At S ANNN N\ LNAAAN. o

Sl b [ : (2 I
Perdidas

Fuerzas (.
|
rotativas Eexternas

(desbalance)

Fatigas Solturas Mecanicas
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ALGUNAS TECNICAS ...

MCA Analysis (“live”)
Amps & volts

Analisis estatico
Andlisis de de bobinas
Vibraciones

aving

27/08/03 01:35:18 PH |e=0.94 [Zoon=1.0 |

|
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ANALISIS DE LA INFORMACION ...

Data Estatica vs. Dynamica Cada componente La data dinamica en el tiempo, es

de la maquina procesada para generar el
“Espectro”

genera su propio
bearing patrén de vibracion
, caracteristico. 4000 bytes of data)

~
~
N | |

X B Frequency

) ’ N“
™ T

apnyjdwy

> “»i
g FFT Procesador]
rotor A BN ) X T
‘ \ Components sum together to make up
g the “time domain signal’

7
/>

)
M
17

The “sum” is expressed as a single
number or “static value”
—e.g. 2.3 mm/sec RMS

S5KF
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EVOLUCION DE LA FALLA ...

Parada
de Planta

Envolvente
Aceleracion

(9E)

e

aquinaria’

Aceleracion

(9)

Dafno secundario

(mayor consumo de

corriente en el
motor)

Velocidad
(mm/s)

N

Comienzo de
La falla

Deteccién por

\ - Audicion
- Sensibilidad
i:ﬁ'ﬁ (ruido / temperatura)
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SOLUCIONES
TECNOLOGICAS
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QUE SE PERSIGUE...

ncrementar la confiabilidad,
ncrementar la disponibilidad

ncrementar la productividad
Reducir los costos O&M

Proteger activos criticos
Reducir los riesgos

—acilitar toma de decisiones wrr | wrre
” PARADQ

Rendlrmento X Calidad
(Q)

—_————

MTBF !

OEE del Negocio

Fac 3
Productividad total =3 OEE % P rinificacion (P
\
. =], o
®
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TECNOLOGIA DE MONITOREO DE
CONDICIONES

Examples:\
Critical High Critical Online  Turbines
’ e Compressors
* Generators

» Gearboxes

* Machine Tools

* Mobile Equipment
* Conveyor Systems

......

* lnaccessible Locations
* Cooling Tower Fans

......

Cost of Lost
Production
Cost per Point

* Pumps & motors
* Fans

Medium | Low
Slow Required Scan Rate Fast

Sudden Onset

Gradual
Degradation Failure

Time To Machine Failure

G
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QUE ESTOY BUSCANDO??

Confiabilidad ™\ N

Control de — L
Human reliability Tralnin g
Procesos L
. ., Involvemen't in maintenance plans SO pO rte
Automatizacion e T S f ey Ing. Aplicaciones
DD Especializada '

\ Process reliability Equipment maintainability

Operating with the design specifications Operational Built-in reliability from the design phase
Process and procedure understanding of Reliability Multi-skilling through ongoing training
workforce Shortening of Mean Time To Repair
(MTTR)
CoMo Equipment reliability Servicios
S |Ste mas en Maintenance strategy for assets
, Maintenance effectiveness feedback
|_ inea Extending the Mean Time Between Repair
(MTBR)

Proteccion

A\ J G
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SOLUCIONES DE MONITOREO

r.;,@ptitude Monitoring Suite
"= @ptitude Decision Support

E § Reliability

Monitoreo
Remoto
E \EE T F Reliability \:/2 DCS
- Server OPC Server s s \Norkstation
Reliability Network | /\
DCS Network
Multilog IMx d Wireless
Monitoreo LAN DCS
Area Segura Enlinea "% T
Area Peligrosa (Hazardous) (Zona 1 Microl ! MARLIN
. Z0on ICTOI0Y  |nspeccion
Multilog DMX, Pr(g)tegc%()n API-670 p
Multilog ' =
ﬁ ﬁ Wireless VIT
& m | /N
Equipos a Q ?
- Balance :
.o:- Semi £ 3
Criticos of Plant Proceso Proceso
Manual En linea

Equipos Criticos
G
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TENDENCIAS
DE LA INDUSTRIA




1. Emisiones y Energia

La ] =1 O
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2. Gestion y confiabilidad de los activos

~

Eficiencia Productiva

G
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3. Participacion de los operadores en el

Monitoreo de Condicion

Quienes conocen el proceso?

Quienes conocen los activos? —_—

= l“ y

G
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4. Tercerizacion

N

'l

l

4

Socios Estrategicos
Globalizacion

Competitividad

G
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5. Automatizacion

Soluciones Tecnoldgicas

Aref\_?;u Wireless? / SKE

S’
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6. Soluciones Llave en Mano

Estructuras internas acotadas vy
especializadas en el negocio.

Proyectos. Es casi un paradigma la
Imposibilidad de completar
proyectos en tiempo y alcance,
dentro de los COStos
presupuestados y sin
Inconvenientes durante y tras la
puesta en marcha.

Key Factors: Conocimiento experto,
capacidad de integracion Hw y Sw,
red de partners, logistica, proyectos
y equipos Multidisciplinario.

« IDENTIFICACION DE EMPLAZAMIENTOS
LEGALIZACION Y  INGENIERIA BASICA

* ANALISIS ECONOMICO PRELIMINAR
OESARROLIC DEL « TRAMITACION ADMINISTRATIVA

PROYECTO * APOYO EN LA BUSQUEDA DE

FINANCIACION
* ANALISIS ECONOMICO
i « DESARROLLO DE LOS CONTRATOS (EPCY O&M)
EJECUCION « INGENIERIA DE DETALLE
« CONTROL DE LA EJECUCION Y PREVENCION DE
RIESGOS LABORALES
« PUESTA EN MARCHA Y LEGALIZACION FINAL
* MONITORIZACION Y CONTROL

* MANTENIMIENTO PREVENTIVO
* MANTENIMIENTO CORRECTIVO

* SEGUIMIENTO DE LA PRODUCCION
* OPTIMIZACION DEL RENDIMIENTO

MANTENIMIENTO

G
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TENDENCIAS
TECNOLOGICAS
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—
Are You Wireless?
—

SOLUCIONES WIRELESS
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FUNCIONALIDAD Y ESTANDARES

WirelessHART

Battery Type: Saft LSH14 o equivalent (x2)

External Pewer: 10-30Vde

Important Safety Information for Hazardous Locations

ATEX AREAS:

When using intrinsicatty safe (ia or ib)
sensors, the unit must be pewered from
internal batteries. External power can
only be used with nA sensors, Sensors
can only be installed in Zome 2 areas.
WARNING - EXPLOSION HAZARD! In a
hazardous location, isolate the batteries
by setting the POWER switch inside the
unit to ISOL before removing the Battery
cover and changing the batteries.

NORTH AMERICAN AREAS:

When providing circults to Zon 1, the
unit must be powered from internal
batteries using ia or ib sensors.

When providing circuits to Zone 2, the
unit may be powered externally using
ia, ib or nL sensors, or from batteries
using ia or ib sensors.

WARNING - EXPLOSION HAZARD!
Batteries must only be changed in an
area known to be non-hazardous.

SKF Multilog On-line System WMx

CMWA 7810

| 802.11b/g

O

Status

alkF

00
WIRELESS

G
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RED MESH DE RTU's

u WVT

HAZARDOUS AREA

CSA CL1/DIv2
ATEX ZONE2 (pending)

DataController

Configurator Software Experion Process Control

and and Information System

SKF @ptitude Analyst WDM Scalar Values Only

(OPC and Modbus- TCP
2 IG I

output to PCS)
The Power Generation Knowledge
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SOLUCIONES
MUTIFUNCIONALES
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MONITOREO ON-LINE

Multilog IMX-S

I is for Intelligent
M is for Monitor
X is for x

S is for Standard

Multilog IMx-W

W is for Wind Turbine

Multilog IMX-R

R is for Railway

Multilog IMX-T

T is Turbomachinery

© SKF Group Slide 27



PROTECCION API670

Multilog IMx-M

| is for Intelligent

M is for Monitor

X is for x

M is for Machine Protection

Multilog DMXx

D is for Distributed
M is for Monitor
X is for x
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SKF IMx-M Video English 2013 R1.3.wmv

CONVENCIONAL Vs. DISTRIBUIDO

Distribuido \

e

il

|

Distributed
fe}

?

Hazardous area

Safeg area
O

Hazardous area ‘=

Convencional

aIGE
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ESTANDAR API 670

- Unidad de procesamiento
Independiente.

- Medicion de valores
globales en < 100 ms.

- Alarma activa relé
automaticamente y para el
equipo.

-« No considera un
monitoreo de condicion
(senales complejas).

- Redundacia de fuentes

i Todos nuestros

sistemas de proteccion
consideran OLS! / aIGE
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API 670 - QUE SE QUIERE PREVENIR

Item Description
P1 Axial position probe (instrument
manufacturer ID data)
Weatherproof-type '
connector P2 Auial pasiion prabe (instrament
manufacturer 1D daia)
Weatherproof-type
conneclor ay Inboard end radial wibralion probe, 45° lefl

of TDC (imstrument manufacturer 10 data)

4% Inboard end radial vibration probe, 457 right
of TDC (instrument manufacturer 1D data)

Extensicn cable

BY Outboard end radial vibration probe, 457 left

of TDC (instrument manufacturer 1D data)

6X Quibsoard end radial vibrabion probek 45°

right of TOC {instrument manufacturer 1D

s data)
Insulating sleeve or wrap
R Radial bearing (description)
m'Egml |E T Thrust bearing (description)
Oscillator-Demodulator Cantrifugal JB Junetion Box {description)

mounting box

compreseor or T1, T2  Outboard end bearing iemperature

£ |tn
EH!?

ElE

T3, T4 Coupling end bearing temperature

T5 T  Active thrust bearing temperature

Appropriate support
as required

TT. T8 Inactive thrust bearing temperature

O

To opposite end
bearing housing

Hate

1. TDC = top dead centar.

TEE WI'I.h drﬂ n Vibration, fodal Position and Temperature Monitor

Axial Radial Radial Radial Thrust
position vibration wibration bearing bearing
Inboard Outboard | temperature | temparature

Countar-
clockwise

rotabion P1 P2 |3y 4| 5Y BX |T1,T2,T3.T4|T5T6T7.T8

i

viewed
here

Note: Proximity probe exlension cable conneclors shall be insulated from the ground. Figure H-3—Typical System Arrangement for a Centrifugal Compressor
or a Pump With Hydrodynamic Bearings

Figure 10—Typical Standard Conduit Arrangement

G
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CERTIFICACIONES

e DOC - Declaration Of Conformance: SKF CE DOC - CE Declaration Of\
Conformance (Our self declaration that we fulfill CE requirements based
upon SKF EMC test report and Intertek CB test report/certificate IEC
61010-1:2010).

Certificates:

* CE conformity according to EN 61000-6-4:2007, EN 61000-6-2:2005,
EN/IEC 61010-1:2010, EN/IEC 61010-1:2001

* ETL certified according to UL 61010-1 2nd Edition, CAN/CSA-22.2 No
61010-1 2nd Edition

* |EC 61010-1: 2010 C €
e |EC 61010-1: 2001 WTERTE,

* CAN/CSA 22.2, no. 61010-1, 2nd Edition (GTD
C us

* UL 61010-1, 2nd Edition LisTED
* AS 61010-1: 2003

G
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CERTIFICACIONES

External test reports: \

* Intertek - CB (IEC 61010-1:2001) test report
* Intertek - CB (IEC 61010-1:2010) test report

* Intertek - AS61010-1: 2003 test report Intertek - UL61010-1
Second Ed and CAN/CSA-C22.2 No 61010-1 second ed test

report
* TUV - Report Calculation of safety related parameters for IMx-

G
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INTEGRACION




INTEGRACION

O CMMS

Computerized Mainte

Management Systen

/

I
00
WIRELESS

\l\(l‘f.lx,‘g DIET; ((prodmpr N Soporte/”

eXiStin " Stnt il UG

finance CXtensions

System —'

1an vendan

‘ —’“‘*ﬁ ! . Rimoto

gl 1 IG T
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PLATAFORMA @PTITUDE SUITE (GaJd

- N
-

SKF @ptitude Decision Suppqrt

|

SKF @ptitude

SKF @ptitude Analyst HMI

11

I

DMXx

T R S
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ALARMAS ADAPTATIVAS

hroAEngine Compariment\Power steering pumplice_2_test)]
w  Help

)

D BRINE00EO &S

"
a2 &3

Mew alarms |
y

A

i e R MR AR BRI T

Trend - Camaro’\ Engine Compartment) Power steering pump\Acc_2_test

[12;11;2003 2:03:48 PM]
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Phase [°]
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L

Speed [cpm]
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IxN

. Phase

o

Rotational

speed

o

T
400
Values

T T T
100 200 300 500

o=

T T T
600 Foo 800

(rpm)

1xN 0.00 mm/s Rms O 2xMN 0.00 mm/s Rms 3xM 0.00 mm/s Rms
[[]—— Owverall 0.00 mm/s Rms + Spectra

[[]—— BIAS 12.63 ¥ DC

O
-

Notes

O 4xN 0.00 mm/s Rms
[w] —— Speed_1 121 Cpm ‘

Jonass (B Observer_a0_na1126 |49 @ &
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VISUALZIACION @PTITUDE

E= eptitude Observer
Archivo Editar Mostrar Instructive Base de datos En-linea Ventanas Ayuda

5 SEele| »=se HoSEs =ZEE

s =ale] sin] »oEEEEEEmRE o] bl

Vista de proceso (Molino BM 15)

L

[BFLUUD AGUA M_BOLAS BM15 = 0,00 M3/H

3D Plot =13l x|
Jacel  =lfswe x|[HoRIZ x| Orhegonal 3 Molina Bolas 14\DPA-MB14 3H A
ILin L”cpm LI IFechaz‘Hoj Ezpectro |
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i;'startl @ ) @ * |5 Tercera Etapa
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| I@ @ptitude Observer E

«DE (B2 U 2037
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HMI

@ptitude Observer 8.4 - [Process overview]

& Fle Edt Show

Database  On-line

Portables  Window
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APLICACIONES
REALES
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Generator

Stator 7 E
r Turbine
Rotor :-a--:Gg_mrator Shaft
(Y] (] \Turbine
NP S = =" s

CENTRALES
HIDRAHULICAS

aIGE

The Power Generation Knowledge



Mediciones Experimentales

Parametros estaticos y dinamicos para las
distintas condiciones de funcionamiento de los
grupos.

Estaticos: definen el funcionamiento de la
maquina y pueden afectar su comportamiento
vibratorio.

v n niveles aguas arriba y aguas abajo
v’ el grado de abertura de directrices

v lacarga

v las tensiones de excitacion, etc.
Parametros Dinamicos

v Vibracién absoluta en estructura

v Vibracion relativa entre eje y cojinete

v' Pulsaciones de presion a la entrada y salida
de maquina

v Sefal de fase

radial
vertical

180° N°2
oo
‘ radial
horizontal
axial ;
:2700 radial

G
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Comportamiento Vibratorio

Sistema complejo

Produce distintas excitaciones que
generan vibraciones mecanicas sobre el
conjunto del rotor, carcasa y estructura
soporte

Causas asociadas al propio disefio de la
maquina o a la existencia de algun tipo
de dafio o resonancia

La vibracion resultante depende de varios
factores como son la interaccion
maquina-circuito y la respuesta
estructural del rotor y estructura.

Las excitaciones se pueden clasificar:

Vibration amplitude (mils p-p) Overal and IXLP. FWD(Compresor) & AFT(Turbine) sensors|

v" Hidraulicas

v" Mecanicas
v’ Eléctricas.

-

FLUCTUACION DE
PRESION EN RODETE

FLUCTUACION DE
PRESION EN CARCASA

__.——'__'_—_

£

INTERACCION CON
EL ROTOR

— J

INTERACCION CON
LAESTRUCTURA

el

G

The Power Generation Knowledge



ARQUITECTURA

Remote Condition CONTROL BUILDING .
Monitoring Services First Level
( / \ —= Rellablllt g g Reliability - SKF @ptitude

._W:w —_— e -i—g Workstatio Monitoring Suite
E SerVer [e—ats eSS ns g

LAN Reliability Network

LOCAL

CUINT RUI_

ACELEROMETRO, VIBRACION ABSOLUTA

PROXIMETRO XY

PROXIMETRO, POSICION AXIAL

| BopeN |

FASE Y RPM

Second Level

[] [ ]

Fiber Optic LAN

RS-485 ] RS-485 ]
Multidrop 4 _ o Multidrop 4 & . o
a m gl ® a ot ® ® (2 & @
E_““””“ - ”I”"ﬂ o) 1 E.IIIIIIVI”UII . | 1
: oI — o
Alarm HMI & Alarm 3
as as
: Local .
AFfsicag AFfsicag
1 S 1

A T o~
P o s (T)
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PARQUES
EOLICOS
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CONFIGURACION DE MEDICION - Full

@® LOW SPEED

P ACCELEROMETER

P STANDARD
ACCELEROMETER

TACHOMETER

* Yaw Bearing & Gear
« Generator Bearings
» Gear Box

« Main Bearing

* Blade Bearings & Gears

The Power Generation Knowledge



ARQUITECTURA TIPICA

REMOTE DIAGNOSTIC

CENTER HAMBURG WIND FARM CONTROL BUILDING )
First Level
/ \ é F\;e“abl“ty E g Reliability
erver — —
INTERNET E Rl e OTRSMAMIONS
B [ e St ') [ ala—d _.":‘.'!"
WebCon
‘=‘E~'~3‘=~r
% LAN Reliability Network
o)
o Z
<
[ -
Second Level Field Fiber Optic Ring
[] [ ]
Router
WT-1 | OWT-2 . WT-3 | OWT-22
Other WT's
IMx-W 1 “L \ IMX-W 2 “L \ IMx-W 3 “L \ IMX-W 22 “L \
_I|=ield Fiber Optic Ring

Switch Switch Switch

© SKF Group Slide 50
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ALCANCE DE RDC

Number of WTG remote monitoring
worldwide
Status 2010-12-31
Manufacturer WEA type Total
DeWind Do 1,25MW ]
DeWind Do 1MW 13
Enercon E53/66 2
Enercon EG2 1
Enron 1.5 16
Furthlander FL358 1
GE GE 1,5MW 130
Kenersys KE2 1
MNordex M54 3
MNordex MNED 20
MNordex MN20 43
Mordic MN1000 2
Repower 35.M [
Repower 5M 24
Repower oM 7
Fepower MD70 7
Repower MD77 4a
Repower MM70 11
Repower MME2 167
Repower MMaz 120
Siemens 1,3MW 39
Suzlon G838 2
Tacke 1.5 18
Vestas Vdd 1
Vestas Va7 3
Vestas W52 1
Vestas V56 41
Vestas VEO 47
Vestas Vago 130
Vestas Va2 1
Vestas/NEG Micon NME4C 20
Vestas/NEG Micon MNM52 1
Vestas/NEG Micon MNM7 2 12
Vestas/MNEG Micon MME2 5
Vestas/NEG Micon MNMoZ Q
Total 957
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CENTRO DE DIAGNOSTICO REMOTO

éustomer* \ éemote Diagnostic Centre \
éMS Systems \ orkstation /Reporting \ /Analysis \

Online Monitorig System VPN Web / Mail on the cloud infrastructure
TCT application

u *
\ 4 3
'0
Cloud Serv.er s.ystem Database Server
Server application Database hosting | One Global Cloud
@ptitude Analyst SW )
) @ptitude Analyst Database I

SKF Transaction Server
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MEDICION DE TURBOGENERADORES

To IMx

Axial shat
position
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3xJB 3xJB

10x Radial ECP 10x Radial ECP
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ARQUITECTURA

Remote Condition
Monitoring Services
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ESTACIONES
DE BOMBEO

aIGE

The Power Generation Knowledge



MEDICION DE TURBOGENERADORES

Energy Losses 2N

@
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Transformer === Motor (partially closed, assume >
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ARQUITECTURA
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ARQUITECTURA INTEGRAL
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CONDICIONES DE CLASE MUNDIAL...

* La intervencion correcta...
* A los equipos correctos...

* En el momento correcto...

* Hecho por la gente correcta...

* Por las razones correctas
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