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Avgorande med ratt givare och instrumentering

Varje givare ska ha klarlagd uppgift hur och varfor
den skyddar maskinen
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Transducers application

Case mounted Proximity probes
transducers (Seismic)

Rolling Element Fluid Film Bearings
Bearings
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Displacement

Physical Parameters

Definition

Typical Application

* Displacement 1s the
change in distance or * Measuring rotor position within the
po sition of an Ob] ect clearance of fluid film bearings.
relative to a reference.

» (Capable of low frequency response
(down to 0 Hz).

e  Units: microns (um) or thousandths of an
inch (mil)

Eddy-current

proximity probe
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Radial (XY) Transducers

g SOALSIE J :
) Orbit Plot
Orbit plot shows magnified view
of the movement of the shaft

centerline within the clearance
of the fluid film bearing.
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Radial Vibration

Example Internal Installations
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Bracket-Mounted
Redundant Probes

Bearing-Mounted Single Probes
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Velocity

Physical Parameters

Definition Typical Application
* Velocity is the time rate of
* Measuring vibration of machine casing
Change of the and other structural response

displacement of an object. characteristics.

» Useful for medium frequencies (~10 Hz
to 10,000 Hz).

*  Units: millimeters per second (mm/s) or
inches per second (ips).

Piezoelectric

~ Moving-coil (crystal)
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Acceleration

Physical Parameters

Definition

Typical Application
o Acceleration 1s the time

* Measuring high frequency vibration of
rat.e of Change. of an gear mesh, rolling element bearing
object’s velocity. defects, etc.

» (Capable of high frequency response (up
to ~20 kHz).

« Units: meters per second? (m/s?), inches
per second? (in/s?), or Standard Gravity

(2)-

Piezoelectric

sensor
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Velocity
Transducers
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Typical Frequency Ranges

Seismic Transducer Basics

* Accelerometer: Highest frequency B
response. Used for gear mesh, impulse | psi—— sf = -"-q'@cy-a"gi{ -
and other high frequency applications. ] | i —

——f | Accelerometer

« Piezovelocity Sensor: Lower high +20,
frequency response, but less noise than = !

using an external integrating amplifier | ety reqvency Boae it
1 d8 0 :
with an accelerometer. 7™
-xo.:g —4 | Piezovelocity Sensor
. . o +20]
 Moving Coil Sensor: More limited R
10 8 .. A
frequency response, but has no : ; S sb fal Pt bevendy Ristse L
requirement for an external power BRI 11
PPy o / Moving Coil Sensor [\
‘”i‘ 01 v 1 o maRi
1 10 10 1000 10000  Hz
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Relationships between various Vibration
Signals

Physical Parameters

Displacement

=iE B Velocity
m . Acceleration
Displacement, velocity and  Displacement = maximum ( - direction )
acceleration measurements are  « Velocity = zero
“out of step” with each other.  Acceleration = maximum ( + direction )
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Keyphasor® Transducer
Phase Angle

Keyphasor signal

N )

Keyway Notch or Projection Typical Probe Installation
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Probe Orientation Display

Givarplacering \

Y AXIS X AXIS

9p° +5°
N Y%
NN

« Keyphasor (rpm & phase)
e Radiell Vibration
« Axial Position =

* Accelerometer (casing vibration, gear mesh)

I I - - I I - B I I
Motor
O I
I I I Gear I
Box
O Driven unit
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Transducer Positioning Example

Installation Guidelines

Vertical @
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Horizontal Machines
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Machine Train Diagram

General Installation Guidelines

VD HD VD HD
VD, HD ('VD HD ‘\' Probe Designation
(‘ { Example:/1\TlD
Bearing Probe  Measurement
Number Orientation Type
‘—EJ MDRNERM [I*]:HX ijf‘
GEAR
BOX
—> XI LOAD K
® @

®

<i_, vD__L HD VD HD
o' n'® ©
As Viewed, ‘ &

Driver-to-Driven &4

Orientation Measurement

A = Axial D = Displacement

H = Horizontal V = Velocity

' V = Vertical A = Acceleration
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[ Kondition/héalsa ]

Givarval inte lika kritiskt, men avgorande vem och hur
man tolkar informationen fran givarna.
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Online - continuous
monitoring & protection

Online — periodic
(scanning/wireless)
monitoring

3500 & TDI

i

Critical assets
Steam Turbine Generators
Gas Turbine Generators
Boiler Feed Pumps

Critical Fans

imagination at work

Switch/Hub <+

Trendmaster® Pro

Essential Insight.Mesh

AnomAlert

oy o= =

Essential assets
ID/FD/PA Fans

Pumps
Cooling Fans
Motors
Etc...

SCOUTIXX
Portable Data
Collector

Offline — portable,
lube analysis,
thermography

21
GE Title or job number
10/25/17



PREDIX — Industrial cloud-based platform

The Predix cloud connects all of the data collected from your

industrial assets.

CONNECTIVITY CLOUD SERVICES SOLUTIONS

Edge Analytics Engine
D RELS FLEXIBLE | SECURE | COST-

EEEECTIVE Business

Optimization .
> A ) 5 UI / Mobil
Assets Analytics Data Au&lf)iizs;ion Operations i Applica(;i(;rfs

Predix
Machine +

Cloud Foundry

Operations
: Optimization

Data Infrastructure

Enterprise
Systems

THE PREDIX

Performance
Management

End-to-End Security

#IndustrialInternet powered by




Tolkar informationen och ger beslutsstod till anldggningen for

(. A
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Exempel Soderenergi

-Kontinuerlig dvervakning av deras angturbin och generator
-Veckovis kontroll

-Atgirder och aterkoppling vid larm

-Kontakt vid behov

-Kvartalsvis analysrapport

-Genomgang pa plats

Over sakra, certifierade,
l0sningar.
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Infrastruktur Information Analys, Beslut & Support

Natverk Analys

- Lokalt/Oppet - Lokal kompetens
- Sikerhet - Extern kompetens

- Rytm

Mjukvara
- Operativsystem Beslut

- Programvara - Process
- Beslutsstod

Server Kommunikation
Lokal server Telefon, SMS Support
Virtuell server Fmail Systemgenomgang
Molnbaserad CD/DVD Héilsqkoptroll
Agare av data Portal Radgivning
Optimering
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Backup slides
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Predix Machine Architecture

Predix
Cloud
Al Data River
Framework
8 Software Store &
- Update Forward
()
g Configuration Data Bus
o Framework Pub/Sub
8 Command Application
& Framework Framework
Security Protocol
Framework Adapters
Asset

(Sensor feed + Control)

imagination at work

. Docker containers

) Docker
“~" on host OS

: Edge App Supervisor
' (Manage Edge Apps)
{ Publisher Subscriber R
< Data Bus
CEP Digital C/C++ C/C++
Analytics Tsin Java Java
Engine Python Python



Machinery Condition Asset Performance

& Diagnostics Management (APM)
System 1* Enterprise Impact* APM
Connect - Detect -> Diagnose Aggregate -> Predict - Prioritize Strategize - Audit - Improve

-

Machinery Investigations Fleet Awareness Enterprise Strategy
& Diagnoses & Prioritization & Implementation
e

Seamless customer and product journey from edge to cloud



[ Upplagg

Investering
Datainsamling
Lokal Server & Mjukvara
Natverk
Extra givare

Kontrakt - tjanster

- Systemgenomgang

- Halsokontroll

- Analys & Radgivning
Kontrakt - utrustning - Optimering

- Datainsamling

- Server & Mjukvara

- Natverk
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