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Introduction to Vibration

=« The Oscillatory (back and forth) motion of a
machine from its normal position of rest.

= Any motion that repeats itself after a specific
Interval of time .
= Vibration Example :
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Importance of Vibration Monitoring

System

Essential for
o Protection against machinery faults
o Predict and diagnose crucial machinery Problems
Imbalance
Misalignment
Shaft crack
Bearing Failures and etc.
Parameters to measure
o Thrust
2 Vibration
o Speed
o Temperature
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Monitoring Systems

Bently Nevada
Monitoring Systems

7200 Series | 3500 Series
(Dial Monitoring) (Computer Monitoring)

we have two types of vibration monitoring system the Bently nevada 7200
series vibration monitoring system. It is a dial monitoring analog system
installed at our plant on Air Compressor partially and on Most of the TPs etc.

The second one is bently nevada 3500 series vibration monitoring system it is
computer based digitized system installed at Syn compressor, Ammonia
commpressor, CO2 compressor and on Air compressor partially. The scope of
presentation my presentation is limited to 3500 system only.
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Features ot 3500 Monitoring System

State of art vibration monitoring system
Processor based system
Modular & Flexible Architecture

Tight integration with DCS using Industry
Standards Interfaces

Hot Insertion or Removal of Modules

Provides Enhanced Operator Information
2 Windows based operator display

o Data can be displayed at multiple locations
Improved Reliability due to

o Redundant power supply and distribution network
o Triple Modular Redundant Relay Modules
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13500 Monitoring System Components

and Layout

= Transducers
= 3500 Rack

= 3500 Software
= Computers

Industrial Control
System

3500 Rack

] Computer
Transducers on machinery wwarfanaliwebscom



Vibration Monitoring System Overview

Processing
Unit

Extension

Cable
8 i

Probe Proximitor Barrier

Shaft

Junction Box

3500 Rack \.

Host Computer
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‘ 3500 System Monitor

One or two
Power Supplies

e

BEMTLY™
MEMATDH ~.]

e —p—

BEMTLY/™
ME¥ADA
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Rack Interface Modules

Any combination of the
following 14 slot positions
eMonitor Module
eKey Phasor Module
*Relay Module
sTemperature Modules
eCommunication Gateway
Module




3500 Sottware Packages

Software Package

S

| ; ;

Rack Data Acquisition Operator
Configuration DDE Server Display
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3500 Software Sequence

START

Y

Configure Rack
Using Rack Configuration

Y

Down Load
Rack Configuration

A 4

Design Train Diagram

Using Software Configuration Utility

Y

Connect
Data Acquisition/DDE Server

A 4

Monitor Data using
Operator Display Software
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Rack.

Configuration

HACHIHE
TERAIH

Software
I:-:unfigy.ratil:nn

2

HII
Drata
Acguiztion
DDE Server

T

Operator
Dizplay
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Common Pitfalls

m Not Ok
s By Pass
= Internal Faults
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Question & Answers
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13500/15 AC & DC Power Supplies

= Half Height Modules

= Always Installed in the left most slot
= Upper Module.. Primary Supply

= Lower Module.. Backup Supply

= Removing & insertion of one Supply at
one time will not disrupt operation.

3500
BEMTLY™
HENADH )

3500
EBEMTLY™
MEM#A DA« )
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‘ 3500/20 Rack Interface Module (RIM)

= Must be located in the 1st Slot

= Interface card between the rack &
monitoring computer

= Works as a communication server
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‘ 3500/42 Proximitor/Seismic Monitor

= Four Channel Monitor

= Accepts input from proximity
and seismic transducers

= Monitor acceleration, velocity
and absolute shatft
measurement as well
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13500/32 The 4 Channel Relay Module

=  Full Height Module
= Provides Four Relay outputs

= Provide Alarm on Alert & tripping on Danger
situations

= Programmable for AND/OR voting of trip
Relays
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3500/40 Proximitor Monitor

Four Channel Monitor
Accepts input from proximity transducers

Monitors Radial Vibration and Thrust Position
o Vibration 0- 500um or 0- 20 mil Max.
o Thrust 40-0-40mil Max.

Hold Alarm set points (Alert & Danger)
Compare monitored values with Alarm set points

Provide Input signal to Relay module, when the monitored
value exceed from the set point

v
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3500/25 Key Phasor Modules

Half Height module with 2-channels
Measure RPM of the observed shaft
View either Notch or Projection on the Shaft

Association of key Phasor signal with peak to peak
vibration is used to determine Vibration spectrum

Range 1 to 99,999 RPM

Maximum 4 key Phasor signals are possible in
3500 System
Front View

1, OK and TX/RX

2. Buffered O/P
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3500/61 Temperature Monitoring

Full Height module

Six channel Monitor

Accepts both Thermocouple & RTD type
Inputs

Provide 4 to 20 mA recorder outputs
Not in use at FFC-MM
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Rack Contiguration Sottware

Configuration radial Vibration Channel >
Configuration Axial vibration channel >
Configuration of Keyphasor >
Configuration of Relay module >
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Configuration of Radial Vibration Channel

Transducer field installation
Range

Set points

Key phasor

Alert latching / non latching
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Configuration of Axial vibration channel

Transducer field installation
Towards / away

Zero position

Range

Set points

Key phasor

Alert latching / non latching
Time delay

1X, 2X and not 1X
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‘ Contiguration ot Key phasor

= Association
= Range
= Notch
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Configuration of Relay Card

ldentify the XTs and VTs required for alarms
and danger

Type of voting
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Software Configuration Utility

Used to create Machine
Train Displays

Specify Historic trend
parameters

o Enabling/Disabling

o Time B/W two consecutive
points

2 Memory Size

Generate Report on Machine
Train Displays
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Data Acquisition/DDE Server

Collects machinery monitoring Data, Alarm,
and System Events data

Provides data to Operator Display Software
Stores historical and real-time trend data
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‘ Operator Display Software

= Displays machine monitoring data using
o Current values
a Bargraphs
o Trends (Historical/Real)
o Machine Train Diagrams

= Used to view
o System Event List
o Alarm Event List
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‘ Current Values

Adjust Setpoints
Inactive aet Ch Switch

Inactive

Close
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Bargraphs

0.0
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Trends

Continus

Display Trends =T
w lUse this button to select

DOINT: Rack01Slot02Ch01 Direct : : [Options
rom 18JUNS5 18:09:37 To 18JUN95 18:10:37 -

Danger [Alarm?] setpoint

'_,_,J'r i

Alert [Alarm1] setpoint il

- f "H_

LA 17:00:00 Increasing Time —>
19JUNY5 19JUNY5
TIME: 10 Secs jdiv
| Local Connection www.artanali.webs.com IETENTL.Y@




Machine Train Diagram

arar-Fpm

+harar -Fpm

Machine Train - [Turbgenl]
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System Event List

= 3500 Operator Display - [System Ewvent List - Rackl] Continue

= | File Train Diagram Bargraph Ewents Options Window Help EXIT
E =] TestTr S

. =gk i1

Sequence Ewent E went Clazz | Date Ewent Ewent Ewent

Murmber
ooooOO1872
0000001871
0000001870
0000001869
0000001868
0000001867
0000001866
0000001865
0000001864
0000001863
0000001862
0000001861
0000001860
0000001859
0000001858
0000001857
0000001856
0000001855
0000001854

Information Humber dd/mm/ Time

| Specific | Slat

1970695 17:06:20
1970695 17:06:20
1970695 17:06:19
19406495 17:06:19
1970695 17:06:18
1970695 17:06:17
» 17:06:05
17:06:05
17:06:04

Config Token Released
disable ch 2 ch byp sw
disable ch 2 spc inh sw
disable ch 2 a2 byp sw
disable ch 2 al byp sw
Config Token Acquired
Config Token Released
disable ch 2 ch byp sw
disable ch 2 spc inh sw
disable ch 2 a2 byp sw
enable ch 2 al byp sw
Config Token Acquired
HW Rack Reset Inactive
HW Rack Reset Active
Config Token Released
Dewvice Configured
Module Entered Cfg Mode
Config Token Acquired
Config Token Heleased

Complete explanations
for events are included
in the 3500 Monitoring 17:06:03

System MManuals. 17:06:03
TR t3funfas 17:06:02
00077 19/06495 17:05:26
00076 19/06495 17:05:26
00051 19/06/95 16:51:19
00300 19/06/95 16:51:14
oo3o02 19/06/95 16:50:50
00050 19/06/95 16:49:13
00051 19/06/95 16:48:45

(e ¥ aRal el N T Nl N I N T P Y

wl el wl Wl

Each Event has a
date and time tag.

=--scroll through events by 'dragging’

e

Local Connection

| Save All |

the indicator with the mouse pointer.
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Alarm Event List

« 3900 Operator Dizplay - Server : LOCAL - [Alarm Event List - Rack1]

t_‘,‘,ﬂ File TrainDiagram Bargraph Ewents  Option:  Window  Help -|E|ﬂ
@ E o= —Fest

=43 I
Sequence Paint Foirt Date Time Blarmn

Mumber

Address

dd/mrmdyony | Bk gec. mzec

0000006317
0000006316
0000006315
0000006314
0000006313
0000006312
0000006311
0000006310
0000006309
0000006308
0000006307
0000006306
0000006305
0000006304

0104403
01/04403
01104403
0104403
01104403
0104403
01104401
01404401
D1/07404
0107403
01407402
01407401
0106404
01/06403

Rad. Yib 01/07/04
Rad. Vib 0170703
VT-209 STAND BY
VT-208 STAND BY
V1-202 STAND BY
VT-201 STAND BY

0710142004 16:24:27.64
07{01f2004 16:24:26.60
07/01£2004 16:24:12.04
07/0142004 16:24:11.00
07/01/2004 16:24:08.55
07{0142004 16:24:07.19
07{01/2004 16:24:07.19
07/0142004 15:41:41.99
07{01f2004 15:41:18.32
07/0142004 15:41:18.32
07{01f2004 15:41:18.32
07/0142004 15:41:18.32
07{01f2004 15:41:18.19
07/01/2004 15:41:18.19

E

Refrezh

RENTR P

Local Connection www.atrfanali.webs.com




Configuration of Radial Vibration

Four Channel ProximitorfSeismic Monitor

Slot:  Rack Type:  Configuration ID [ Slot Input/Dutput Module Type
(3] @ Discrete Intemnal 1700 (0 Y88 170 iDisonte)
{_ Discrete External 170 0§85 140 Hueved)
~ Channel Pair 1 and 2  Channel Pair 3 and 4
Channel Pair Type Channel Pair Type
Radial Vibration s Radial Vibration *|
~ Keyphaszor Association ~ K.eyphaszor Association
[] Mo Keyphasor ) [] HNo Keyphasor
~Primary — | [ Backup  Primary ~ Backup
Upper Upper Upper Upper
® Channel 1 ®' Channel 1 N @ Channel 1 ® Channel 1
{_} Channel 2 {_} Channel 2 — {_ Channel 2 {_} Channel 2
Lower Lower — Lower Lower
{* Channel 1 {* Channel 1 {=== {2} Channel 1 {_» Channel 1
_* Channel 2 _} Channel 2 3 Channel 2 {_} Channel 2
 Channel 1 ~ Channel 2| ~ Channel 3 Y ~Channel 4
[<] Active —_— (4] Active <] Active . (<] Active
| gptiﬂ"ﬂ-_- I | gptiﬂﬂﬂ:_-_ I | gptiﬂﬂﬁ_-_ I — | ﬂptiung_" I

www.atrfanali.webs.com
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Configuration of Radial Vibration Channel
(contd)

. Radial ¥ibration -

Channel: ; 1 [Active] Slot: i 2 Rack Type: i Standard

— Enable

Full-zcalec Rangc Clamp ¥aluc

Direct 0-10 mil pp T NN =
Gap |-24 vdc =] []o.0  [#]| Zero Position [0.00 [2] Wolts

E o ¥
™ 13 Ampl [0-10 mil pp [ (o005 (Gap) Aditit
— Trip Multipl 1. % . . .
1% Phase Lag i‘***m:; % np Multiply 1.00 1.00 to 3.00 [stepsz of 0_25]

™ 2% Ampl ; 0-10 mil pp :j ;ﬁ on E; Diect Frequency Flespunseiz-ll] - 240,000 _:j Ccpm

~ Transducer Selection
2% Phase Lag [0 [2]

[~ Hot1XAmpl [0-10milpp =] [[0.00 [§

=

Type ;33!]!]—Emm Proximitor :_j Customize.__. i;

Transducer Jumper Status [on 1/0 Module]:

™ Smax Anpl  [0-10 mil =l o.oo B N/A
Recorder Output [T Two mA Clamp ~Alarm Mode ————————— - Transducer Orientation ——
;Nune 4 ~Alert i EE; i+ Left
= Latching 30  Riaht
- Delay - 100 — Transducer Direction —— ~ Monlatching Degrees g
ms || | :
| | B
Alert Danger | = Jjoward Probe | ~Danger rar;:ers  Internal
- — | ! & Latching * Mone nterna
2 Eﬁ 1.0 Eﬁ [ Away brom Hrobe. | :  MTL 736(-) Zener ExL.
1-60z 10-600=s| | " Monlatching = Galvanic lzolator
f BEEMTLY"
1] 4 i Let Defaults ] Cancel CP Mod Frint Form Help i Mevada
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Configuration of Radial Vibration Channel
(contd)

ia. Setpoint Configuration: Fadial Vibiration - I
Alert / Alarm 1 Danger £ Alam 2
Direct  Gap X Ampl 2<Ampl Mot IX Smax  1X Phae |Dwect =] (1% Ampl =]
mil pp  ¥Ydc mil pp mil pp mil pp  mil deq mil pp mil pp
o]
a5 L
| 3.00 |-156  |6.50 |6.50 3.00 |3.00 o - [6.00 [7 87
10 -24 10 10 10 10 10 10
135 =
™~ =0
i , i _ l L o [|&] o=
B [~ Emnablad
B 2= Phaze
i -- l- -- i B I:hg B
L - o]
45 s
- an = &
0 n 0 o 0 o T n
[e4 |20 [3.50 [0 [#] o [&]
=] Cd ) r r I‘ [~ Enabled I~
Enablecd Enaobled Enabled Enoblcd Enabled Enabled Enabled
Wanitor ot 2 [Thapncl 17 Copy | 0K | concet | pim | Hew | yEEN e U
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Configuration of Axial Vibration Channel

im. | hrust Position -

Channel: [ 1 [Aclive] Slot: [ 2 Hack Type: [ Standaid

Full-zcale Range Clamp Yalue

Direct (L] -] | oo [ |
| Zero Position  [-9.75 2| -6.33 0 -12.99 Volts
Gap |-24 Vdc =l | Jo.o % [Direct] Adjust =

| :--' Tlamducel ------———-————————-———————————-—————-—————-——————-——----------------------—i ;

I~ TwamiCl Type I
Recorder Output MO amip . ;HZ:IIJI.I-HITII'H Proximitor :j Cuzstomize. _. ;
i”"““ :j I 1/0 Module Attached - Jumper Position: |

i N7A

--Narm Hude —— I.-EarliEIs ........................................ I
|| rAtlet———————— | | @ None ¢ intemnal | |

&+ Latching | | € MTL 796() Zener Ext.

, . ¢ Monlatching . | i~ Galwanic lzolator

x|

|| ~Danger—— —Mormal Thrust Direction ——

: ¥ Latching | ' | % Toward Probe I
I | Monlatching . Away From Probe -

oK 1 Set Defaults i Cancel CP Mod Print Form Help 1 MyBEnT v
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Configuration of Axial Vibration Channel
(contd)

i, Sctpoint Configuration: Thrust Position
—Abert £ Alarm 1 — Danger S Alamm 2

Direct Gap |Direct ¥ | |mome d
mail Ve il
|_.|-5 I:IE.E |]E.I]

I= X4 I=

H

i i il

—IE- _l]- erL
|-‘.|'.£ I:E.d- |-].-E.l

e 4 3
Emal lod Enaklod Enabled

Menitox Slot 2 FeewetyY v| Copy | Ok | Cancel | Pant | Help | DYSSUTHT
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KeyPhasor Module Configuration

= Keyvphasor
ConfigiD: [ | Slat: 2 170 Module:
Keyphasor Position: Upper @Intemal * External
Channel 1 ] Active Channel 2 ] Active
Signal Polanity — | [ Type Signal Polarity — | [ Type
®' Motch ®' Proximitor ® Motch @' Proximitor
' Projection {_r Magnetic ' Projection {_r Magnetic
Hysteresis: |2 g |2 0.2 1o 2.5 Volis Hysteresis: |2 g |&=| 0.2 to 2.5 Volis
~ Threzhold ~ Threzhold
Type - Type -
® Auto ® Auto
' Manual | A ) Manual | A |
Events Per Rev: |q =1 1-255 Events Per Rev: |q == 1-255
Orientation CF t et Orientation bt it
Degrees: (p — i Fiicht Degrees: (p — o Fiicht
Upper HPM Limit: 99999 - Upper HPM Limit: 99999 $|
RPM Clamp Value: (p - RPM Clamp Value: | —
www.atlfanalivebs.com 3




Relay Configuration

=| 3500 System Configuration | - I ¢|

Relay Association

Rack Type: Standard Config ID: I:I Relay Slot: 7

Available Monitor Channels/Alarms:

9 10 11 12 13 14 15

SO5CHHAT [Slot 5 Any Active Alert]
SO5CHHAZ [Slot 5 Any Active Danger]

e S05C01A1 [Slot 5 Channel 1 Alert)

0ok SO5COAZ [Slot 5 Channel 1 Danger]

e SOSC02A1 !Slut 5 Channel 2 Alert!

g SO05CO2A2 [Slot 5 Channel 2 Danger

B S05C03A1 [Slot 5 Channel 3 Alert)
S05C0O3A2 [Slot 5 Channel 2 Danger]

@ S05C04A1 [Slot 5 Channel 4 Alert)

h: S05C04A2 [Slot 5 Channel 4 Danger]

il And (1) | Or [+ ‘ <

E Enter

= [ ] CLR

L]

(<] Active Alarm Drive Logic:
] [ Simplex Relay Channel Asszociation ™| SO4CO1AT = SO5CD2A2Z

_* Channel 1 ® Channel 3!

{:3' Channel 2 {:3' Channel 4

Relay HEAMDE Switch Status: N/A

| 1] | Cancel | Help
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Not OK

Channel not ok status results from any of the
following conditions:

o Probe is open
o Connection looseness

Note: If time defeat is ON

2 30 sec are required to move from not OK
state OK state

2 When any channel go into Not okay state it
will go into bypass state
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By Pass

A software switch is bypassing any channel
alarming function

A transducer is not okay and the channel is
configured for “Timed ok Channel Defeat”

The Keyphasor associated with the channel has
gone invalid

The monitor has detected a serious internal fault
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Internal Fault

Internal faults are rectified by checking the
code (event number) from the system event
list and checking the corresponding value In

the system manual.
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‘ Key Phasot

2\ \\ AR AL ;/;T Wmm \\ . "
/ \ %9 ~: NS N R /
! ] ’, . ,.‘ -~\ p / '
S ‘ , y \ : ,
b, / A ' { s / '
NV . // ‘4 AP ! | ‘ 1 .;ll :
(] Vf v -.- c..m'v'o P ..\ .; - . 0”-.'
Ly * N / |G
* PROBS | ‘PROBE { et w2 oom i it
) A e S i GUEN | e TIME — \ I\
.5 i v s SUIFAGL | NOTEH : PRORC | PA0AC
\ \ ! % g , o |y
c'o ' | Sl BE ."‘Uﬂ px____,,, . .
T . m——— ; nevoumioy’ MIOICETRN] SUrACE
noownen 4 R & |
VI TAOR 2 1 Al :
CHANGL mnmut
C IANGE
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Shape of proximity probe

Fiberglass, Non-Conductive Plastic, HONESEs Jteal Body
of yton Tip

Sives Wire Coil Potting Material
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Negative Supply of Proximitor

| am glad you benefited from my article. To answer
your question is that the first reliable transistors that
were commonly available for use were NPN, which

required a negative supply .
Mark Snyder, Bently Nevada
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