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INTRODUCTION




Infroduction
Why the diagnostic rulebox?

« Turbomachines are complex machines with hundreds of measurable parameters

« Challenges
« Huge amount of data

« Data usually has a complex nature
(multiple parameters must be analyzed to
get to conclusion)

Generator

« Limited human resources for data analysis D
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Infroduction
Why the diagnostic rulebox?

» Diagnostic Rulebox may help to find fault related signal patterns in an automated way
* Enables early fault detection
« Saves time and effort related to vibration signal analysis

« Diagnostic rules can be configured with in different levels of complexity

VibroSight Rulebox webinar
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Infroduction
Vibro-meter diagnostic rulebox history

VibroSight 7.2
with integrated
diagnostic
rulebox

VibroSight 1.0

CMS Stand-alone
diagnostic diagnostic
rulebox rulebox

Timeline

2000 2010 2020 2030

VibroSight Rulebox webinar

r
6 March 2023 Meggitt proprietary and confidential. No unauthorised copying or disclosure. m M EGG| I I



TYPICAL RULES FOR
TURBOMACHINERY




VibroSight diagnostic rulebox

Typical rules for turbomachinery

« Imbalance

*  Misalignment

« Rub

e Looseness

»  QOil whirl "

«  Steam instability
VibroSight Rulebox webinar
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VibroSight diagnostic rulebox

Rotor imbalance

Appears in a rotor as a result of uneven
distribution of mass around the shaft rotation axis

Symptoms A
« High 1X amplitude
« X dominates the OVR vibration

Amplitude

A 4

1X 2X 3X
Frequency
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VibroSight diagnostic rulebox

Rotor misalignment

Condition where the shafts of 2 rotors are not
properly aligned

Symptoms A
« High 2X or 3X amplitude

e 2X+3X dominates the 1X vibration

Amplitude

A 4

1X 2X 3X
Frequency
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VibroSight diagnostic rulebox

Rotor rub

Occurs when the rotor comes into contact with a
stationary component

Symptoms

« The HIGH vibration (from 5X upwards) is high in
amplitfude

* The HIGH vibration (from 5X upwards)
dominates the OVR vibration

Amplitude

T
»

1X SX
Frequency
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VibroSight diagnostic rulebox

Bearing looseness -
Is a state where the bearing is not firmly attached *
to the machine foundation
% A
Symptoms = Bearing absolute
« The bearing absolute vibration is higher than a vibration
the shaft relative vibratione - I
< [ >
X
q) A
O y
2 Shaft relative
ol vibration
L
< | | >
1X
Frequency
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VibroSight diagnostic rulebox

Bearing oil whirl

ol
L

Type of instability in fluid-film bearings caused by
oil film forces

Appears in the turbine as a result of bad bearing
design improper setup of shafts and bearings

()

Symptoms g 0.5X
* High subharmonic vibration %_
 The subharmonic vibration dominated the §:

overall vibration
« The 0.5X vibration dominates the subharmonic

vibration I

| ._>
1X 2X 3X 4X
Frequency
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VibroSight diagnostic rulebox

Bearing steam instability

ol
L

Is a condition in which the fluid forces cause
excessive vibration in a steam turbine

Symptoms A
« High subharmonic vibration

« The subharmonic vibration dominates the
overall vibration

« The 0.5X vibration does not dominate the
subharmonic vibration

Amplitude

I | | M
0.5X 1X 2X 3X 4X
Frequency
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VibroSight diagnostic rulebox

Typical rules for turbomachinery

Imbalance
Misalignment
Rub

Bearing Looseness

Oil whirl
Steam instability

1X, OVR
1X, 2X, 3X
OVR, HIGH

Relative OVR,
Absolute OVR

OVR, 0.5X, SUB

X dominance limit
2X+3X dominance limit

HIGH dominance limit
Absolute OVR dominance limit

SUB severity limits
SUB dominance limit
0.5X dominance limit
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VIBROSIGHT
RULEBOX INTERFACE




VibroSight Rulebox interface

Overall picture

The Rulebox is configured in dromee nis
VibroSight Capture and run within
of the VibroSight Server

Rules can use protection and/or
condition monitoring data

VibroSight VibroSight
Capture Protect

If the rules use data from VM600
Mk2 systems then their protection
configuration must be done via
Protect and then imported into
Capture
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VibroSight Rulebox interface

Creation of rules and rule groups

File Edit Tools Help
Machinery Systems. Connect Configure

%= Database logging rules b

General

v Enabled Descriptior Mew component
Name

New component
Diagnostic rule group 1

Machine trains or machines

Diagnostic rule group

# Consistency checks

18 VibroSight Rulebox webinar

w Database backup “@ Database purge ™ File storage <) Sharing

Data

£ Diagnostic rulebox

Diagnostic rule

Cancel
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Dizgnostic rulebox
i
j,d

Diagnostic rule group 1

5 Undo

Adding a Diagnostic rule group

Project opened
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VibroSight Rulebox interface

Rule groups

A rule group contains a set of rules
applicable to several machines of the
same type with the same
insfrumentation

Avoids the need to configure the
same rule on each machine of the
same type

19 VibroSight Rulebox webinar
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Rulebox example.cmscfg® - VibroSight Capture

File Edit Tools Help
Machinery Systems. Connect

2= Database logging rules "@ Database backup “@ Database purge

General

+ Enabled Description
MName

Diagnostic rule group 1

Machine trains or machines

Machine train example

Remave

£ Consistency checks

Meggitt proprietary and confidential. No unauthorised copying or disclosure.
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VibroSight Rulebox interface

Rule configuration

Create the diagnostic rule
Define the input variables
Set up the logical conditions
Set the events parameters

20 VibroSight Rulebox webinar
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Gas_Turbine_rev.2KSOLcmscfg™ - VibroSight Ca

File Edit Tools Help

Machinery Systems.

5= Database logging rules 's Database backup “@ Database purge T File storage

General

v Enabled
Name

Shaft Bend

Inputs

a Measurementvalue ¥  Gas Turbine / Axial journal bearing / TURB IN REL X / 1X

b Measurementvalue ~  Gas Turbine / Axial journal bearing / TURB IN REL X/ 2X

pture

Connect Configure

Description

€ | Measurementvalue >  Gas Turbine / Axial journal bearing / TURB IN REL X/ 3X

Add
Phase unit = = Frequency unit Hz ~

Conditions

. Information severity condition
(b>20) & (c>10) & ({(b+c)/a)>1)

Result: True

Add function
Events

|

Command line

Time delay 30 5+ Minute - @

Meggitt proprietary and confidential. No unauthorised copying or disclosure.

. Alert severity condition

(b>30) & (c>20) & ({{b+c)a)>1)

Result: True

Add function

Bl wert severity message

) Sharing

Data

£ Diagnostic rulebox

Test value
10 pmpp|0°
3 umpp|0°

31umpp|0°

Danger severity condition

(b>40) & {c>30) & (((b+c)/a)>1)

Result: False

Add function

Danger severity message

y_l
4 Diagnostic rule group 1
Shaft Bend

£z Unda
2

Name changed from Imbalance to Shaft Bend =
Expression changed from (b>40) & (c>20) & (
Expression changed from (b>30) & (c>20) & (
Expression changed to (b>320) & (c>20) & (((b
Expression changed from (b>30) & (c>10) & (
Expression changed from (b>20) & (c>10) & (
Expression changed to (b B (c»10) & (((b
Test value changed from 1] 0o 10 0

Test value changed from 20 |0 to 1] 0

Expression changed from (a>20) & fc>10) & {|

MEGGITT



VibroSight Rulebox interface

Rule inputs configuration

Rulebox example.cmscfg® - VibroSight Capture

File Edit Tools Help

Machinery Systemns Connect Configure Data

2= Database logging rules "s Database backup “@ Database purge ™ File storage ) Sharing i Diagnostic rulebox

General

« Enabled Description
MName

Compressor - Rub

lnPUts Test value

Machine state On load True
Measurement quality Compressor / Radial journal bearing / X1 / Overall -0 True
Measurement value Compressor / Radial journal bearing / X1 / Cverall i 50 pym t_pp

Measurement value Compressor / Radial journal bearing / X1 / High - 16 pm s_pp
Add "

Phase unit * Frequency unit Hz -
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VibroSight Rulebox interface

Rule condition configuration and testing

Inputs

Test value

a Measurementvalue >  Gas Turbine / Axial journal bearing / TURB IN REL X / 1X - | Tumpp|0*®
b Measurementvalue ~  Gas Turbine / Axial journal bearing / TURB IN REL X / 2X - 50pmpp | 0°

¢ Measurement value *  Gas Turbine / Axial journal bearing / TURE IN REL X / 3X i 3Sumpp|0°

Add

Conditions et B Fecmy it [

. Information severity condibion

(b>50)8{c> 30)8{{{b+c)/a)~1)

Result: False <«
Add function
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VibroSight Rulebox interface

Rule events configuration

Events

. Informaticn severity message . Alert severity message Danger severity message

Mincr Compressor Rub Moderate Compressor Rub Severe Compressor Rub
Command line Chexample_script.bat %6

Time delay 30 5 Minute - @
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FINAL COMMENTS




Final comments
VibroSight diagnostic rulebox

A new generation of Diagnostic Rulebox is now an infegral part of the VibroSight software.
« The Rulebox enables an early detection of fault signal patterns in an automated way.

« There are 6 rule templates available to help you to set up and configure the new Rulebox.
» The VibroSight Diagnostic Rulebox price remains unchanged.

« There is a new optional code E in the VibroSight software PNR to order the new Rulebox.
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THANK YOU
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