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O Introduction:

VIBRORACK1000 is a multi-purpose vibration analyzer which has been developed to be used in
different conditions from harsh environmental situations to laboratory modal testing applications.
Based on the software and hardware options the customer chooses, it may be used as:

1- Condition monitoring system installed parallel to other 3rd party vibration protection systems:

In this application, VIBRORACK1000 is connected to the buffered output signals of vibration
protection systems like Vibrometer® VM-600, Bently-Nevada® 3500, Schenck VibroControl® 4000
etc. and use transducers connected to the aforementioned protection systems as inputs to
VIBRORACK1000 and perform all the required on-line vibration analysis like waterfall, FFT
spectrum, time signal, historic trend and so on to improve the system from protection monitoring to
on-line condition monitoring.

2- Protection & Condition monitoring system:

In this application, vibration transducers are installed on different points of the machine and
connected to VIBRORACKZ1000 through cabling and junction boxes. All the required processes for
an on-line condition monitoring system are done and data is monitored to the user via a control PC.

3- Laboratory Vibration Analyzer:

For this application, a pack of useful modal analysis, acoustics and vibration analysis software
modules are installed to be used for the determination of mode shapes and natural frequencies of
the structure under test (SDOF & MDOF FRF), ODS (Operating Deflection Shape) analysis, sound
guality (loudness & harshness) analysis, OMA (Operational Modal Analysis).

U VibroRack1000 Overview:

¢ Function

The VibroRack1000 System provides continuous, online analyzer suitable for machinery protection
applications, and is designed to fully meet the requirements of APl 670 standard for such systems.
For the majority of applications, ABP Co. recommends the use of our VibroRack1000 Series
Machinery Analyzer System.

- Rack

The VibroRack1000 is available in a 19-inch 2unit Size. VibroRack1000 dimensions defined through
following items:
Length: 48 cm Width: 9 cm Depth: 27 cm
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- Rear view

At the Back side of VibroRack1000, there are 2 connectors in 1 row (refer to figurel)

2
1 3
D CH D H
ABPR)\,
Model: Vibro Rack 1000
Serlal NO :
Power: 220VAC 50/60/HZ 1A
Salaty(ECO 1010 IEC8 1508 1ECE1S11)
[ \ WWW.ABPVIBRO.COM Rl
© N~ 0 D g ™ N e
g bt - )
o ® nEEEEEEEg:Z:;:g:"ﬁ:;:;!gsﬁ Ethernet
2000000000880 Qo -« -r b - < ¥05 o« rnef
535553553535878F 328738735735335732788%84¢
: ,
\ y (2]%) %)) %)% ] %) %) %) %]%) m@cz’)‘ |v> %1% %)) % %) %)% %)% 0 el s} %) o) s ) e %) )% ) ‘ L J
N\ b
POWER 220V
D (a:n) D aD
Figurel: rear view of VibroRack1000 4

1. Power supply is available in AC version.

2. Current output of sensors (4~20mA) is available on the each channel which can be used for
connecting to PLC or DCS systems.

3. Input vibration sensors (accelerometer sensors, velocity sensors and eddy current sensors)

tachometer sensors, conditioners and vibration switches are connected to VibroRack1000
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Figure2: Method of connecting sensor
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4. Ethernet port which provides TCP/IP protocol. Via this port, VibroRack1000 can be

connected to a diagnosis software installed on for example panel PC

O Jumper status on VibroRack1000 card:

There are several jumpers on the VibroRackl1000 card; in the following each of them will be

explained.
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Status of jumper on PCB board of VibroRack1000

- JGNS-X and JGR-X jumper:

Gain is an approach to define a particular range to display units in a better manner. You can
observe gains with each defined range per them at 1000 system (refer to table 1) Gain is adjusted to

gainl by default which values between (1200mv) Can be displayed by this gain and user can select

other range by changing gain jumper. (Refer to tablel)
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Jumper

Jumper Status

Jumper Jumper Status Comment Range(RMS)

oo

oo Gain10 ( 0- 35 um P-P) Max 120 mv

(o)1)

Gain5 (0-80 um P-P) Max 240 mv

(0]
0

JGNS-X

JGR-X

oo
[oXe}

Gain2 (0-160 um P-P) Max 600 mv

[oeXe]
[oeXe]

Gainl (0-375 um P-P) Max 1200 mv

JGNS-X JGR-X Gain0.5 (0-750 pm P-P) Max 2400 mv

00O
00O

JGNS-X JGR-X Gain0.25 (0-1500 pm P-P) Max 4800 mv

[e0lo]| [elo | [ oloal]|[ o[cal]| | c[c9]] || oloa]]
[Elo]| [ oo 9] [ oloa]]|[ o[cal]| [ c[c 9] || o[oT]]

00O
[oeXe]

Table 1: JGNS-X and JGR-X jumper

#Best point of measuring for eddy current sensor is 10 V.

- filter jumpers:
There are 3 jumpers about filter:
1. JBWS-X (jumper band width selector-channel No.): Operator can select the value of

filter with IBWS-X jumper. (Refer to table2)

Jumper Comment

Jumper Status

B

500 Hz Bandwidth

o000 00
o000 00

1KHz Bandwidth

00|00 O
00|00 O

JBWS-X

2KHz Bandwidth

O o0 of|00
O o0 of|00

4KHz Bandwidth

O ooof|o
O ooof|o

5KHz Bandwidth

H

Table 2: JBWS-X jumper
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Bandwidth (3Hz to 5KHZ)

1

-3dB

- 1

|
|
|
|
500Hz 1KHz 2KHz 4KHz 5KHz

Note: In order to minimize noise effect it is strongly recommended to set filter jumpers either

on 500 Hz or 5000 Hz when using displacement sensors.

2. JOS-X jumper (jumper order selector-channel No.):

Operator identifies the order of filter with select filter out jumper. (Refer to table3)

Jumper Jumper Comment
b Status
Root raised cosine linear phase 5™ order lowpass filter
JOS-X —
EI Root raised cosine linear phase 10" order lowpass filter

Table 3: JOS-X jumper

3. JFIS-X jumper (jumper firs integrator selector-channel No.):

(Refer to table 4)

Jumper Jumper Comment
P Status
o[o 0] Integrator (mm/s)
JFIS-X
[0 oo Filter output (m/s?)

Table 4: JFIS-X jumper
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- JIS-X jumper (jumper input sensor selector-channel No.):

To select this jumper depends on the type of input sensors. For example: if input sensor is
accelerometer, operator must choose ICP select. (Refer to tableb)

Jumoer Jumper Comment
P Status

Current input Select

OOE
Bo

o
o

JIS-X

DC-gap Select

o
o]

[e]Ne]
[e}Ne]

ICP Select

o

Table 5: JIS-X jumper

- JCVS-X jumper (jumper current/voltage selector-channel No.):

If JICVS-X jumper is used to select source signal for related channel, then output will be 0 -5 Volt or
4-20 MA.
There are two jumpers on the vibroRack1000 card for each channel to select overall/dynamic data

or signal source. These two jumpers let you select overall/dynamic data of channels for sending
analog output (4~20MA) or vibration source signal. (Refer to table 6).

Jumper Jumper Comment
P Status
Voltage signal , 0-5 V
JCVS-X =
Current signal, Dynamic/ Overall

Table 6: JCVS-X jumper
- JDS-X jumper (jumper DC-Gap signal-channel No.):

This jumper is used when the JVCS jumper is selected in Voltage mode. (Refer to table7).

Jumper Jumper Comment
P Status

In this mode ,Current signal of JCVS-X must be selected

JDS-X

Table 7: JDS jumper
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- JSS-X jumper (jumper source selector-channel No.):

This jumper let operator to select the output type. The signal is transferred to JCVS jumper after

through from JSS jumper. (Refer to table8)

Jumper Comment
Status

[O)e)
oQ

o O

Jumper

DC-gap output value

JSS-X Output Dynamic signal

(el ©

[oXN¢}
[oXe}

Overall output value

o

Table 8: JSS-X jumper

- JGS-X jumper (jumper DC-gap signal-channel No.):
For measuring the DCgap, there is one jumper on the VibroRack1000 card that can select negative

or positive power supply for eddy current sensor: (refer to table9)

Jumper Jumper Comment
P Status
Select Negative Power Supply
JGS-X S
Select Positive Power Supply

Table9: JGS-X jumper

- JDRS-X jumper (jumper DC reference selector-channel No.):

Operator can choose DC reference with JDRS-X jumper. (Refer to table10)

Jumper Jumper Comment
P Status
0o o If input sensor isn’t eddy current, this jumper will be selected
in this mode and use the DC-gap reference value (2.5VDC)
JDRS-X . . — . .
If input sensor is eddy current, this jumper will be selected in
|
this mode and use the DC-gap value of sensor

Tablel0: JDRS-X jumper

- JBOS-X jumper (jumper buffer output selector-channel No.):
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The status of this jumper depends on the input sensor (accelerometer sensor or eddy current

sensor). (Refer to table 11)

Jumper Jumper Comment
Status
If input sensor is accelerometer (absolute),this mode will be selected
JBOS.X (o B and the signal is without DC
) If input sensor is eddy current (relative),this mode will be selected and
M o | the signal have DC value

Tablel1: JBOS-X jumper

- JBIOS-X jumper (jumper BNC Input/output selector-channel No.):

This jumper let operator select BNC as a buffer output or a sensor input. (Refer to table 12)

Jumper
Jumper Status Comment
ol _
o o BNC as a sensor input
JBIOS-X
o ¢ |
o o BNC as a buffer output

Tablel12: JBIOS-X jumper

U Potentiometers on VibroRack1000 card:

Potentiometers Application

POT1 Identify the value of ICP

POT3 Identify the value of DC-gap

POT4 For calibration of integrator of Filter out jumper
POT5 Voltage divider only for channel one

Tablel3: Potentiometers

10
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O Power supply LED

There are 3 LEDs on vibrorack1000 card for test point.

Application

+5vand —5v | Indicates that Internal system boards voltage and
COMMUNICATION voltage is provided or not.

+24v Indicate that the driving power of sensor is provided or not
The related LED will be turned off, during disconnection or fuse defection.

Tablel4: LED status of power supply

Q0 Power Supply Maintenance
This section shows how to verify that the system is operating properly and identify parts of the
system that are not working properly.
When performed properly, this module may be removed from the rack while power is applied to the
rack.

A CAUTION AWaming

Proper rack chassis grounding

Power Supply shield may be

requires i

that this metal strap remain connected. hot when the rack is
Failure to follow this warning could operating at elevated
expose personnel to dangerously high temperatures or under full
voltage levels that could cause shock, load.

burns, or death.

U Ethernet

Ethernet refers to a hardware protocol. Many VibroRack1000 systems can be connected on a
Ethernet protocol network and can communicate with each other. By TCP/IP protocol you can
connect two or more VibroRack1000 systems and they either connect to HMI software by this
protocol. The VibroRack1000 diagnostic software uses Modbus Ethernet protocol for all its network
transmissions. This means it can be integrated to an already existing Ethernet network without

affecting the current operation of the existing one.

11
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- VibroRack1000 (TCP/IP) Networking Diagram

Internet or PSTN

£ erve{ HUB Switch _
h‘\ . A P r__ == 1 .;':“*.E;,.:
wF —
Modbus TCP/IP

VibroRack1000

12
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0 Sensor testing method:

- Accelerometer sensor

For Accelerometer sensor testing with ICP type and voltage type, sensor data connector should be
connected to VibroRack1000 card sensor connector and sensor com connector should be
connected to VibroRack1000 card GND connector.

+24
Data1
COM
+24
Data2
COM
+24
Data3
COM
+24
Datad
COM
+24
Data5
COM
+24

Data6
COM

+24
Data7

com
+24

Data8
COM

| Data ICP(IEPE) 1

| cOmMm AS-200
Signal cable

Accelerometer
sensor

Figure5: Accelerometer sensor testing with ICP mode (3ma)

13
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- Accelerometer sensor

+24
Datat
com
+24
Data2
COm
+24
Data3
COMm
+24
Datad
com
+24
Data5
com
+24
Data6é
COMm
+24
Data7

COM
+24

Datag
COM

Dynamic Voltage
Proximity/Transducer &

* Connector r—l

Data + H

e - T , Accelerometer
sensor
45-300

Extensiob cable f [High Temp.)

Integral cable

. COM

Signal Cable

——— e

Figure 12: Accelerometer sensor testing with voltage mode

- Eddy current sensor

For Eddy current sensor testing with voltage type, sensor data connector should be connected to
VibroRack1000 sensor connector, sensor com connector should be connected to VibroRack1000
GND connector and sensor third connector should be connected to -24v.

14
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o

EXTENBION

(3'&‘-) x

< 9.\\\5.\\\\\\‘z_:—’)

Figure 5: Eddy current sensor testing with voltage mode

®  There are 8 LEDs on the front view of the VibroRack1000 for each channel that shows the

testing of sensors is OK and sensor operate correctly.

15
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U VibroRack1000 card and sensor Testing steps through digital Shaker

The shaker is a portable calibration device for accelerometers, velocity sensors, vibration
transmitters, and proximity probes. The portability of the shaker allows for using in the laboratory
and site. The shaker has a built-in electro-magnetic shaking head that will generate vibration. The
vibration can be digitally tuned for acceleration, velocity, or displacement with RMS, peak, or peak-
peak readings. There is a display option for English or metric units. To obtain the standard
calibration curve, the shaker will supply sensor power, receive the output from the sensor and
compare the sensor output vs. the standard accelerometer output. The shaker is digitally controlled.
Software is available to remotely control or display the calibration status. It can also be used as an
automatic vibration test device by using third party software that interfaces with a standard RS232
port.

- Sensor Installation steps

1. Remove the wrench attached on the portable shaker. Fix the shaker head with one hand. And
mount the seismic sensor onto the shaker head with another hand. There are four different screws
inside the shaker. You may just pick the one that fit the thread size on the seismic sensor. The
thread on the shaker head is a standard 1/4-28 English thread.

2. Connecting the sensor with connectors and monitors.

3. Different seismic sensors have different ways in connection. Be aware of that the shaker head will
not withstand large torque. Minimum vertical displacement should also be maintained while
connecting the connectors to the sensor. If necessary, the wrench has to be fixed on the shaker
head to protect it.

4. Connecting the signal cables to monitor. Be aware of the field-wiring connection of the monitor

5. For calibration the sensor with shaker’s internal circuitry, signal cable will connect with the green
connectors on the front panel of the shaker.

6. Operation of the shaker.

» After performing this setting for this module, the observed overall vibration data on the shaker
display should be equal to the observed overall vibration data on the Vibro-CMS software.

The low percent of fault can be ignored.

16
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Figure6: VibroRack1000 card and sensor testing with shaker
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We have applied calibrated signal to shaker and read output current and voltage for Gain 1. (Refer
to Table 12)

Read vibration was logged

from shaker 4-20 mA out put 0-5 volt out put

5mm/s 4.4mA 49mV

Tablel2- vibration was logged from shaker (for Gain 1)

Jumper STATUS Application

o| | 0-5 volt output signal considered

Signal-Source

o 4-20 ma output signal considered

Tablel13: output signal Jumper status

U Cable Testing

In case of long length, in which both sides of cable can't be connected to the ohm meter

simultaneously, so this approach will be advised in such case:

1) If user applies short circuit on pins( no.2,3) and checks green and black wires on the other

side of cable by ohmmeter, low ohm(0~3) should be observed.

2) If user applies short circuit on pins( no.2,4) and checks red and black wires on the other

side of cable by ohmmeter, low ohm(0~3) should be observed.

3) If no pins has been short circuited, by checking wires on the other side of cable, no value

should be displayed.

18
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Figure9: Cable Testing

Accelerometer mounting:

Coupling:
General rule.

The weight of the acceleration sensor should always be lower at least by a Factor ten than the
weight of the object onto which it is mounted.
The acceleration sensor is an additional parasitic mass which loads the object on which it is

mounted and this changes the vibration behavior if it is too large.

Mounting the acceleration sensor

The acceleration sensor requires a friction-locked, contact resonance-free, rigid mounting to the

object, particularly for measurements at high frequencies.
¢ The sensor is to be attached using the supplied threaded stud, either:
¢ Threaded stud M5

The sensor may be mounted in any direction.

B _j__' Acceleration—Sensor

= TYDE A 200fAs 300

gQ°
DBy . ."J/ :
"7 Mounting surfoce mox. regch of screw
f -\--\-"'} uy -
i ] b
o ‘,:l“ V%/‘/ / /
1 e % xf
[ <
T
NS A= 200 [ As 300
> alB

Figure10- Accelerometer Sensor Mounting

19
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¢ The mounting surface in the area of the sensor must be flat and machined

¢ Provide a size M5, resp. 1/4“ threaded hole 12 mm deep in the surface of the machine

+ Apply a thin film of silicone grease on the mounting surface to prevent contact resonance

¢ Screw the M5, resp. 1/4% stud into the mounting surface in accordance with Fig. 4 and secure it
with sealing, e.g. LOCTITE 243 medium strength, or LOCTITE 270 high strength

¢ Maintain a max. length of the threaded stud <5 mm for acceleration sensors

¢ Screw the sensor onto the threaded stud, observing the corresponding maximum torque for the

threaded stud

¢ Recommended maximum torque for the supplied threaded stud is 3,5 Nm

Bearing Housing Mounting:

A Notes:

1. Drill and tap housing for 3/4"NPT (typical).
2. Set sealing adapter tight in bearing
housing before pulling lead wires.

3. ldentify leads prior to

installation. Use tag numbers as
required.

* Probes must be mounted
perpendicular to shaft.

* Do not pull thermocouple wire

and probe lead wires into same
outlet without Engineering
Department approval.

6. Check gap Volts after Es500

assembly has been installed.

34" 142" Reduction

. Typica,l UZ" Flex Conduit :Bushing [:T:,-'pmal]

Extenzion
(Use Az Required

Fotation

Figurell

20
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CASS D11 Azsembly (Typical)

Set gap at -10 volts (50mil)

Thermocouple
S Wipe

7. Extending cable connectors. Then wrap

connections with Teflon tape (typical).

8. Drill 1/4" drain hole in lowest point of box (typical)

—

L

Radial Bear‘ingr Thrust Collar '-i'hr-us-r Bearing
Figurel2
462"
Axial Probe Installation: 1 7rm)
Xlal Propbe Installation: CMSS 912 Dual T T o

] Theust Azsembly 3
Thrust Probe Installation _
P [ Typical)

662"

Recommendations: (168mm)

1/2" Condhuit Hub~_ B

: ~
. Recommended Minimum
.. Thickness iz 3/8"
Bell \
Housing Uze Locktite On

Threads
Surface Must Be Free of
Stencil Marks and other
Ciacontinuities

Figure 13

* At least two probes per rotor are recommended.
* Where the probes cannot be changed without shutting down the machine, install spare probes.

* Calibrate probe, cable and driver and record final response curves for primary as well as spare

probes. The ABP Condition Monitoring Gjx-3 Static Calibrator may be used.
* Try to observe the thrust collar with one probe and the shaft with the other.

* Probes must be mounted with in one foot of the thrust collar.

21



ABP),,

Vibration Measurement Systems
* Avoid mounting probes through thin plates or bell housings that may bow with thermal expansion.

* Determine the float zone of the rotor by jacking the rotor in both directions. Use up to 2 tons

pressure. Axial Probe
* Measure the rotor movement with
dual indicators on the shaft, the aial
Fey [ Probe
Eddy Probe voltage change at the Phasar .
Probe fIs

driver and the monitor reading. (All

three should agree.) I

L1 , I
* Jack the shaft several times each way to verify readings. Figure 14

* Set the probe gap so that the center of the probe’s range is in the center of the float zone.

* Securely lock the probe and any adapters in place.

* Be sure the probe tip has a side clearance of at least 0.200".

A Notes:

There are other types of mounting for Eddy current sensors:

1. Set sealing adapter tight in * Probes must be mounted * Check gap volts after

housing before pulling lead perpendicular to shaft or Es-500 assemblies have been
wires through. surface it is “seeing”. installed. Use digital voltmeter

2. Probe lead wires must be * Do not pull thermocouple * Set gap at midpoint of probe
secured against internal wires and probe lead wires into range at the center of the haft
whipping and rubbing. same outlet without float zone.

* Identify probe leads prior to engineering department *extending cable connectors
installation. Use tag numbers as approval. Then wrap connectors with Teflon
required. tape.

22
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Radial Motion of Rotatina Shaft

a3

.

)
JAVEK

Key phasor Speed

Rod Drop

Differential Expansion
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Axial (Thrust) Position
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G105 0018 s g5 Sl V-Y-)

Gl US55, b s Shlos 55 4 by e loplas device setup a5 file oo jo 580 65 Lams 5o

Measurement Time Domain
Ctrl+R
Analog Configuration  Ctrl+N
Modbus Configuration Ctrl+M

evice Setup

Open Configuration ~ Ctrl+0
Save Configuration Ctrl+S
Calibration

Print Ctrl+P
Exit Ctrl+Q

Analog setting <
Analog (1-1) JS& sllae o )5 Jdow g5 ol 5! device type a3 obsl 5l o
@S oo Dygo o) G9y Camdy Gl 5 AT aanw 9308 4 la oKiws opl o ls 3459 SELLING

Al odls (B pre paie Ojgo a4 dsldl o le I Lo glail 005 o

Analog Settings
Device Type: Number of modules: IP or Sernial Address: Port #1 Device Ready System Name
ViioRack 1000 (v 4 v [192168.4.40 R o [101-P-101A
Number of channels: IP 7 Address #2 Port #2 Detie Read) System Name:
» v 1192168330 |80 Q |101-P-101B
IP / Address #3 Pott #3 Dok sy System Name
[1921682.20 E Y [101-P201A
System Name
ess Port #4 T
}:’9/::1:811:4 lm DE sy I 101-P-201B
SUl sladass jidu ioles (1-1) IS
b5 Jobos gl V'
Device Type: vibroRack1000 e
\VibroRack1000 [+] .
 VibroRack 1000 vibroRack3000 e
Vibroftack 301 vibroRack1712 e
VibroRack 1712 .
VibroControl 300 VibroControl 300 e
Seiil) Ll Network client e
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65555 b JUIS slaws g o5 Lo slaws s V)
sl JUIS slaxs o nUMber of modules a3 51 T slaws 5 Julow g5 ol 5 G e opl 4o
&S ol 5L 5 Jdow oKiws pais sare slaasly jo I ol s LB INPUE a5 51 T SlLT

$99,9 Slass g 5 Jdow gla oliws slaws sl o3 1A ols 103 20l 0550 e 1) olSiws 5l (6 yin bl

ool ygo a4 SLdod wian 45T (63,150 50 Ygone ) 08,5 e (6,10, 00ls IS gl o plaS e slo
@5k 5k 2 5055 (oo el Zib ymme bawsi SIS gl o Dlenlas (nl 058 oo caal (S a2zl o

(5,15 092> g pudais

33 g & S5 el s iy V/

Db s 3l sl aS W ls T ] USSg, oepdT B b o)led o S los sle ol alos
Il ey S (0gs g0 0ol 138l o5 as Uy cpl lal o casls slo miaw (gl ) g ools Sl38l 6 5
b cli ) jow S5y @ jop S, 5l device Ready auis a by g swlisy 1) 5 Julod g
odls wilgs oo g axslis Lol jobo 4 1) 5 Jelowi s 131 03 (Al iz 50 ol o0 50 (5 Setir
Sezg 5 Jelos olKiws 5 1580 o s bL3 ) L aSul 5l laabsl (gl oS il s 5 Ldos T 51 b
Lo o)y aislae COMMANG caisco a5 CMA ol L (FUN) 55004 Jole piass Caond 10 olg (0 )l

13,5 by 25 Ole g oad Jale i
Ping+ IP address

2l oo F Jelos 5 58 5 el oaimns a5 85 438 fly Jole s 51 5]

* Serial address
3 IP( Internet protocol)
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I35 055 iy s ST il e
lo udle 4 bgiye (5,105 ol sixio slo axly jo o (dle (6135 o Jgol oo lg5 (oo (i5w (] po

AU sl ansls @bl ol o g gl Jb 50 a8 al8ius 51 el b g 5 B o, Jlasl S8 o5 4o

Sges aBLS| l580 6 5 a4 SYSTEM NAME 2w 5l o)lg5 oo |y yuile
Modbus setting <
by 6,503 Gl K olnule 5 Copn v Sl lo Sas  ogdle Ygono Sbla> slo pitacns 5

b wgs Jate (MOADUS) _bLs )l 550 G 0wl b S ool a5 8508 8459 v g (20 9 ,Lid oo &
Oigu 2-1) JSo Gllae (bls)l JS5gy 4 bape Sledati 005 sl ez 55 il glo JuSw
5.5 o el Modbus setting

Modbus Settings
Number of Remate 1/0: Poit Inputs: StatingAddess.  Baud Rate: Paity: Flow Controt Timeout Slave Address
4 x| oo = B (v 0 %00 2 Nore  |w Nore v 2000 S 43
COM1 = 8 v 0 i 9600 |2 Mone  |w None  |w| 2000 3 3 -
COM1 - 8 v 0 s 9600 & Nore [w None v 2000 3 2 s
COM1 > 8 v 0 - 9500 |2 None v None v 2000 3 1 -

bl gle S5y ple Sleckas 4 by e i Gioled (2-1) IS
Analog Configuration clals )| sl Kws 4 bgs o Slasie olbxdl  Y-Y-)

sla Fux g4 4 by e cleodas Analog Configuration a5 file o jo 1380 o5 lass 4o

5P e e S| Wil on giaie aoly Sl 3318 4 a5 sl oo VT ile (s, 00 o

g ooliinl o g g3 90 515l 6, o3lail gl byl

2108 Measurement Time Domain £

Device Setup Ctrl+R
Analog Configuration » Ctrl+N
Modbus Configuration Ctrl+M

Open Configuration ~ Ctrl+0

Save Configuration Ctrl+S
Calibration

Print Ctrl+P
Exit Ctrl+Q

aile ) a2 oo iwled ) il cod puile pb YL (sgi0 09l o0 cdmlice (Y-)) S j0 oS job ylen

Sloe b giw j0 et Jate ol @ a5 sla jgecw sb pdle 1o dcgemme pj 40 (101-P-101A

4 Displacement
> Velocity
® Acceleration
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b g o] a6 il Jate SLdot g 4 (5 g ST .0l oo canlie 18 Channel Label
onl o amlgss cl o ol 5l sl ools e Al b la isu ady j0 g ab aales sols iules Spare# lge
Olsie b Gois 5l jsmin g9 a5 Wigh anad YT Gile g5, il glgl 5l adly e leyganins
Gl o zob syme 8,0 by b jgmiw Cawlas 3L o oebas LB Transducer Family
O )3 gt odijle slo 2S00 la SUE Ll Cules gla wxly olen 4 el leais
go Overall Type ;lse b o ,o 098 o ool Liales Sensitivity unit 4 Sensitivity sla
03ls aled sl silai,) s o ools slas luslivl bl 5 25l by JLKw Liolos gl a5 (s ,el,b
ol sla ools ol Alarm Value ;jgiw o jlace Jais g oo olbsl cunl oais ools ==y b
Sase Jaae 5l sdo 0 4ol (6,5 ojll Jlade S8y a5 oS Sl i 5 lei oo Bl so s JB
Record gw 5l ao s ol 090 Eopo 0dls g3l 0,3 5 Alarm Value _isw ,s oo cposs
0old a5 Sl 5l (g3l 0 pmd g mudais 1100 (59, 51 el gps 9 aib o eubas LG trigger (%)
2 aS Cal olo (g, Sledal @ bgrye 3T g 00,5 5,0 Wi, Hlode a4 0l (5,5 ol
plxl (555 SISl o jgain L)) gl ools (g5, 5L Dyge )0 Gl (oo i (nl )0 ST (o0 enaline
Gbgo Sl g e 4 gy sl 00lo 09l (5,5 IS0 LSS Ll jgudw o ools 51 ST Jle (ol 0lo
By dalgm 8l BB ool 4 by e sle cols 05l (5,5 IS

Silw 0pd Lalpd jo il sais bkl AUtO ReCOrd au s jguiw Slasin co Cww S
s 35 e INPUL QAN lgie b gt 285 valyss &yg0 (55l 0055 o501 550 51 5055
Lol 05 oo pedaid ol j0 )b (6 om0 dawsd Tail jo Yaors a5 05l oo pudaid o5 b ol ol aisls oS
ules melas 1) 28l o e ol 530 Cdn slocal, bl Wilgs oo )8

101-P-101A | 101-P-1018 | 101-P201A | 101-P2018 |

AutoRecord| InputGain | ChannelLabel | Transducer Famiy | Sensitivity (mv/ unit)|  Sensitivity Unit | Owerall Type| Alarm Value| Record trigger (%)) Output Integration|
(] Disabled 2 KEO1014 Tachoprobe | [v] | 1000 | v RPM v 3500 1100 Nene

[ Disabled 2 VEOTO1X14A Velocity o) | 787 ‘ micron PKPK v 200 100 Vel-> Disp

[ Disabled 2 VEOTD1Y1A Accelerometer | (v | 787 ‘ micron PKPK (v 1200 100 Accel -> Disp

[ Disabled 2 VED01X24, Accelerometer | v | 787 [ micron PK-PK v 200 /100 Accel-> Vel

[ Disabled 2 VEDT01Y24 Microphone | 787 | micion PKPK (v (200 1100 None

[[] Disabled 1 Sparettl Displacement (v | 10 | micion RMS  [v] |00 /100 None

[ Disabled 1 Sparet2 Displacement v/ | 10 | micion RMS (v (100 100 None

] Disabled 1 Sparett3 Displacement v I 10 | micron PK (v | 100 J 100 None
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Modbus Configuration _LLs,| JSSg, @ Jate sl Sus plo @ by e oladas 3-2-1

Gl o glp aS g 20 lid des le jguin dlox 5l (6 0 (laygaiw (F-)) IS Gillae idu ol (o
Eo wlg oo )l .l ol palyd il o (MOADUS) bLs | SGg, a0 lsT Jlasl @ 5L oyLisls ools
Alarm e 51 o) Jlase Jlage o UNit e 511 T aly o Transducer family 5 1, S

Sl s Value

101-P-101A | 101-P-101B | 101-P201A | 101-P-2018 |

Auto Record| Gain |  Channellabel5 | Tiansducer Family | Offset Uni T
[JDisabled 262 TEO101424 Temperatue || 0 Celsius (] fﬂ
(] Disabled %2 TEDI01A44 Temperature || 0 Celsius | v/ 200
[Disabled | 262 TEO101A54 Temperatue [ 0 Casme [x]  [200
[[] Disabled 262 TED101A94 Temperature | v 0 Celsius v 200
[] Disabled 286 FT0091 Flow [+ 0 mh (v 200
[[] Disabled 100 Sparettl Temperatue v 0 Celsius (] 200
[] Disabled 100 Sparett2 Temperature v 0 v 200
[] Disabled 100 Sparel3 Temperature [+ il Celsius i 200

Pl ISSgn 4 Jate slo S a4y bgy o Dladas (id loles (F-)) S0

Open Configuration s » eols Glealass a5 bgsye g0, S0 0,5 5L F-¥-)

35 o Ooge gk Grme S8 by & adg Olelal (Saie a2y e Cundy Gl el sl
adgl Cl> 4y 09 5L g ol ools yoss (g)lo s ools 4 by e Slendas ST a5 05 oo 00ls dbbgyye il nl A
S3y 0,bss Sleslats 4 bgi e can,S Open Configuration au s &b 5l o)bgs ses sils 5y
a5 Lol 4 )3 olowl ide cpl jo Sledas Jley B oil aidls axgi 0gh Jlesl (g 1o ools s
Sl adsl (0i,50 £55 50 (s Al ooz Sl Measurement start s .5 ojlasl g9, 4 by o
Sl dioen WL I alS ol popie plaslendas guis Ko b oals (6,5 o3lil slo ools Lol walgse

355 Jolo el sty Sy o

Save Configuration s » osls Slaslass a3 bgype (i, S 0,53 O-Y-)

I auS o law popie 093 Olondaid (guin,So b b S 4y bgs e slo oolo 0l (Jlgic a5 jsb len
Lg..b.a)iu ¢l ool opéﬁoﬁbu M)Lu RMDS )‘}é‘ ey 50 L).:)LST u)j,ac\adi L;LQ J':J"SLS‘):’
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Sloalass (i5u 50 b ools 0,053 sl 45 6 lod o a5 ()10, ools len 4y bgy e Slolass
Ailgi so (G,l0m 00ld ya gui o sl calio pb Ol 09l oo al aalgs 0ols ools 6 > 4y Layg e
D9 d3za (5500 0310 by g MBI Julowi 50 abog o (s S Sl j3 )5 sl 5l wile

(calibration) jeewl,oJls #-Y-)

5 0)bgd mubat @ 5L cme le) Soe A Gl o YT uile 4 fate sl jgei 5 laS e

Sl an 58 a5l Gie ol e sl S calps (0-)) U @lhae 5l a0, S M
l:;..~>).’ 80,5 (0 0,3 s 0 JUB o (6l odel Cawy dlael g s T S 09>l s
A2 pedl gl S gl JBgy 4 B aadd g ple il e |y Ceend pl Sledas wls S

D9 axlie Wbz b (g me CS 0 4 (gl TS (6l

| 101-P-101A | 101.P-1018 | 101-P-201A = 101-P-201B

AC gain DC gain DC offset
Channel 1 1.21 227 0
Channel 2 1.21 226 0
Channel 3 1.22 227 0
Channel 4 1.23 227 0
Channel 5 1.22 226 0
Channel 6 1.22 227 0
Channel 7 1.22 226 0
Channel 8 1.23 226 0

|  Apply || Create DC reference |
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sl 5 a4 by e Sledas wb lal jo cosls g5lw 0 uzd 9 (6,05 o3lail L5 lzl 51 L3
3005 (e (o599 4 bgrye Sleclalh 5 (6505 diged Sleclals (izren § JUSow (B3l0 0
Al ez o Ll Gledas pl 4y bgs o alizes sl (isn ool 4 dslol

measurement Setup s ,Is » ools 4y bgy o wlowlass Y=Y

o Sy ools g JUSw (55185 655 ol la By, 4 bg e Dleplas 5l a5

a,98 hows Jleel lp oy £45 ol o Measurement settings loxe b gm0 ol
Y jgme ool 5 'l aiged slast 5 ol 5 il wola ISl et 3903 (s |y e
5 slp el ool 0gg 4wl esls ioles \'Jg o b qu_la} Sogo 4 Llgi co a5
High pass iz 511, ol olg go o5 05 Gread (uilS 3 (YL 0 S5 0l (5,5 1S
b (Sample) wges slass 5 6,5 Gges g5 0l 4 a>9 b 09 oulas frequency (integration)
ails Como G )lop 00ld g (65 Wges YIS B 00,5 ns (5 9b UF(HZ) 53 alols 5 T(SEC) ()L
o ol anlys sols ioles VAlid a8 sl atsls Slos v Soaes b senlass al61 ales 51100 sl
g B gl Years a5 (6,5 :Sikoo 4 bgy e laglas Averaging setting oo b 51 s
S Coul (oo g Slidies 5 625 oSl SiSS 055 (o0 8 oolatl 85 Bl (oo Aol
P Tk e 055 (g b aly o 5l el a9 il (oo JLSe b sl SSS 4 bgy e

o oy BB 53 a s (1-2) USs illas oo 53 Slalas Sged aalss welais |, ide ol oy

sk

7 Frequency Bandwidth
8 Samples
9,.
Linear
% Decibel
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S5 Sl Slendas

Record settings: Measurement seltings:| ¢ & aiges 4 bogs o Slonlass aging settings:
Measurement Record Path: FFT Window: _ Averaging MDdOC _
DA Valid Hanning v No Averaging v
Sl Frequency Bandwidith (Hz} |T1[i Weighting Mode:
Every 10 minutes v 2000 ~ e Linear v
= amples 2
> 3 II— Number of averages:
File size limit (MB] 4000 v - "
100 Y axis scale: Valid .
Linear v Linear Mode \
oS A bogy o Dledals One Shot v
o315 (g jkw High pass freq. (integration)
3 T .
M slp ) BSYL LIS 5
(65 35

Sibw 05633 9 655 o3Il 4 by po Sledas idu (ales (V-T)SCS

S35 o3l sl ool (g5l 0,033 @ b e wleudas Record setting olge b g o

5SS o)l bul oy eas lacs sla ools cnl hle )5 a5 (6 e 23,10 D42 oo
Sylg o8 ol joas swyol 31005 o s Measurement Record Path ced 5,k
Cougy oyl blie jo valid ole sl asls 0939 o6 T b (gl by 5 ol zuseo oo
Sley sl o3l ;o b ols salys )5 @ |, Sl ] Save interval sox au ;8 .ol salys
Sl gl saie gle axly 13 Ygens iled 0,053 1) a6 8 o3Il sl sols ol>
wegar 4 YT ile o Slae )0 0olidl 5lasl g 5l (5,155 S olKiws 0,5, 0926 ;) ol
Solop ool aS o S oS e o i (pl 5l oed oo 6,055 g oS ules YT il
S0y ool (gl bl jsie 5, U agde 5l Wiy o o3l 5 0,5 plxil LSS Cdy Wiz e
o> GLlo 6 55elS la aladl> oS Gkl 1) continuous 4 olg co dwga

pldl o1y sols (g5lw 0 md a5 (gl alasl> sl (LSS w5l e aST canl 5L 9 asis (g0

& waA & \\ Y &
gh 48,5 Gleidy (o5 xS (o
oo 03lo (yLis (2-2) JSi ,0 oS wil e yle5 90 Slesdas & bgs e Tachometer setting s

" Back up
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Tachometer settings:
Channel Label Pulse Thieshold ~ Pulse Slope
KED1014 140 3 Fal [v)
KEO101B 120 (3 Fal |v]
KE02014 100 3 Fall v
KE02018B 120 3 Fal v

Obes o Ll 90, L g ools 0033 IS¢ (608 o3lail IS 40,5 Silegsl (gl a5 A Coly Comn o
NS g, 580 05 aS e ,e « AULO Measure on startup au ;5 obesl b .ols g9 1580 o5 £4,8

005 )18 p 5 55, S 5l a8 (Sledlat (gan Sy 5 0B Wl £9,8 (655 o5l IS 5093 Djgo 4y oS
53l p s 95 L 4 99 oo ool Sl ol AULO TECOTd ON StArtUp asy ;8 bl b .o salss Jlocl

Olen B 00,5 g9, 5,5 ojlasl ol b aS Sl 5100,5 5lel 055 & g0 4 s 00ls (giles 0,033 1S

99 ;0 a5 Wb clls 138l o5 g9l ey jo 00l Jog5 0,53 a4 hiled )5 ST 0,5 0,53 1 s oolo

o3lil sl axly (ialed 4y by je poes 435 00,5 QB lojen 5095 (55l 05255 5 (555 ol any3F

S5 o3l Jlade LS oy Giules pae wailb o (HMI) fosle Sless JSi s 40 o0 (5,05

S Jlbye b Jld 1) o] (3-2) JSo illas Wilgs o olgsds 4y )5 g el sals (>1yb 158 8 5 1o o0
[[] Auto measure on startup

[]Auto record on startup

[_]HMI unit display

measurement start s s ssls gg,5 Y=Y

SESI L) 65 oI ol (o wo0ls 055 5 555 ol i3 & bgype Sloplas plos Jlosl 5l o
S5 oslail il JS0g3 w by e idu 5145 ail ails a5 0,5 kel measurement start o ;5

JSo55 s i ol 5 08 wals £9,5 5,5 ol IS Lasiis 331 05 008 3 b sl e Jlad
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S35 59y ond Jloel 3 gla (asu ;0 &5 (ool po (55 ojluil £9,0 L oS walss IS a4 g0
ST 8,8 salgs o aslsl ool (6,5 o3lail LIS wudas T L g ool s piaws 28 (i Olendas
Siee CONFIQUIALION b ol LS ummo (6,5 o5l o bgs pll (gl ils pummo abg e lowlass
» 5 ol open configuration e 1wl oo sols g ,gilnl 4 7 )b (6 e lawgs a5 5,3

2,5 el (655 o3lail (gt Sy ol b

measurement stop s ls 5 ools cadgs  F-Y

Lasgs sl 03ls 55 b a5 (5 oLl MEASUrEMENt StOP au 3 «s,.5 ojll LIS Gibgs gl

Al dlezs (65,8 ojlasl Sldod

Measurernent Time Domain Ar

Measurement Setup F3
easurement Start  FS
ent Stop F
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Dy ol soslice b8 09l

Jls sl il e b Cote Wilgs oo arels e Sloj zge SISO Slogas ,o T TENA Jlages M5 5
8 298 crge tnl 5 9,5 S8 Gheo glbule abii) ol bl G 53 8 50 Wi oo olule
o Al ¢ Canload cual Ko b Jue a5 Sladae 4 aln il il b cadie Ll g Sy aials
Vgora 5 Col St )5 o) 035> 50 zge JSb Jloges 5l oolital b Jlos g bld e b caiie wilgs
Dyl oo a8 5 0 ol Cd b Laskad g Slalas,l S aig; cvalin sl ol 5l Cans o

2olie odalive Sl alyo gl 1o o jsuis £33 5 5ol 00ls (gl & by po sl Dlockass 51y
Time ces 5 b Remote 1/0 o Ly e polic oz oo 5 ool slo S 4 bgyye S
eile 5l oad 65l mex pl sls JUKw 5 ool &Bly Lo ool sad (al,2 dOMAIN analysis

g 20 gled dos o S0 Gl yial)ly iz oo g SLALS )| Sl w0 g il (o0 Lo 0392 5

2 Time domain

B Transducer

" Analyzer system

B Analog to digital (A/D) convertor

7 Rest point (neutral)
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overall value s s oonlee  2-3
Cindy lolid 5 oLkl J5 iolie oanlie o il slo o3ls Condy il 6l Al pe 5 o]
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Time Domain Analysis

Modbus Yalue
Time Signal
Trend

Timebase Crbit
HMI

vibration value clibs | IS Jade caslie  V-Y-)

Lol IS polie ol 952y (eile alises blis jo wlals )l JS ke saslive el cuond ol )0

Sl 25w e 5k e384 a5 .RMS, Peak, Peak to Peak, . bl oolol
38l sl ools sl a5 o VT Jade Cond 4 iz @ 3L oo odwline BB enl oad s
2 3585055 e sl Sy 3 (S o U el IS clasg el sah e o JUIS 1 plaS 0
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Machine Diagniosis
Belt
Gearbox

Bearing
Electric Mokor
Envelope
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Variable Definitions:
PS = Pulley rpm (PS1 = Driver Pulley Speed, PS2 = Driven Pulley Speed)

PD = Pulley diameter (PD1 = Driver Pulley Dia., PD2 = Driven Pulley Dia.)
SD = Distance between shaft centers
BL = Belt Length

ABP vibro Rotary Machine Diagnostic System Vibro-RMDS
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3.14 x PS1 x PD1/BL = Belt RPM

3.14 x PS2 x PD2/BL = Belt RPM
g0d druilone pj Joo b bawgi |) dens Job plgs (o0 il | (o sla S8 5 o L ST

Belt Length = 1.57 x (PD1 + PD2) + 2(SD)
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Belt Frequency Amplitudes | Maximum Amplitudes | Overall Values

Frequency Amplitude Pulley #1 Speed 0
30.0000 0.0176 Pulley #2Speed 40
60.0000 0.0205
40.0000 0.2182 Pulley #1 Diameter 4

- 80.0000 0.0317 Belt Length [meters) 20
25.1327 0.0750
500.0000 0.0122 Belt Natural Freq.(Hz) 500

Displacement (VEC201X1B)
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Belt Frequency Amplitudes | Maximum Amplitudes | Overall Values

Frequency (Hz) | Amplitude
—_— e TP

49.77 10.26
199.09 7.03
398.18 414
34841 2.29
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Gear Speed: a

Finion Speed: Al
GkF A00

Gear mesh= Number of teeth * shaft speed
Output speed= Input speed * Input teeth/output teeth
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EET Spectrum Displacement (VEO201X1B ) Title  2015/11/17 11:53:12
10-
9-
8-
7-
6- W GMF | 400
5 5! 2% 6N 200
E
4-
3-|
- |
L] |
0- I Ill IILIIIJI"I- L Load FFT
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0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 .
R ERlel
Gearbox Frequency Amplitudes | Maximum Amplitudes | Overall Values
Frequency | Amplitude
8.0000 0.2096 GearSpeed: 8
16.0000 0.0801
50.0000 82722 Pinion Speed: 50
100.0000 0.7534 GMF: TS
400.0000 00217
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! Ball Pass Frequency- Outer Race (BPFO)
? Ball Pass Frequency-Inner race (BPFI)
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S B,
FTF = 5(1 ——co0sP)

Py
Ny By
BPFI = —S(1 + —cos0)
2 P,
BPFO =22 51~ B¢ 1osp
=5 ( P, cosP)
Py Bq\?
BSF = =% 51— (=2 2
28, ¢ <Pd) (cos®)™)

RPM: Revolutions per minute
S: Pevolutions per second or relative speed

® Ball Spin Frequency (BSF)
* Fundamental Train Frequency (FTF)
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EFT Spectrum Displacement (VEO201X18 )
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Bearing Calculator | Maximum Amplitudes | Overall Values

X Title Frequency Amplitude
shaftSpeet 120 Cantact Angle 20 Modet. | SKF ¥ Bpro: 5214 BSF: 2.428 1X shaft 50,0000 82722
Pitch D Number of 8 Type: | 240/630CA v . 7786 ETE: 0401 Bearing Pass Frequency of Quter race | 5.2140 0.1633
Roller 0837 Calculate Tt BPFE ] : Bearing Pass Frequency of Inner race | 7.7860 02413

Ball Spin Frequency 24280 0.1741
Fundamental Train Frequency 04010 0.0184
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[EET Spectrum Displacement (VEO201X1B )
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Motor Frequency Amplitudes | Maximum Amplitudes | Overall Values

Frequency | Amplitude

500000 | 8272 Line Frequency 50 Roter Bar Frequency: 300
166.6667 0.0230 No.of Poles 5 Synchronous Speed | 16.6667
300.0000 0.0238 Rotor Speed: 50 Pole Pass Frequency:  166.667
333333 0.0929 .

—_— Stator Bars: 6 Slip Frequency: 33.3333
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FFT m Displacement (VEO201X1B )
Uil Title 2015/11/17 11:53:12 Cursors: X
1] FC 20
x50
0.9- BPFO }5.214
BPFI ,7.786
085 B 2428
|
- FTF  '0.401
= -
§ 0.6
3
E 05-
Load Envelope
0.4-
Save Envelope
03-
0.2-
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L ——— T — T -
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0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 95 10105 11 115 12 125 13 13.5 14 145 15 155 16 165 17 17.5 18 185 19 195 20
Frequency (Hz) el

Envelope Settings | Bearing Calculator | Bearing Amplitudes | Maximum Amplitudes | Overall Values

Center
Frequency (Hz) Span (Hz)

150 20 Envelope
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Group 1: Group 1: Large machines with rated power above 30 kW and not more than 50 MW,
electrical machines with shaft height H> 315 mm

Group 2: Medium-sized machines with rated power above 15 kW up to and including 300 kW;
electrical machines with shaft height 160 mm < H < 315 mm

Group 3: Pumps with multi-vane impeller and with separate driver (centrifugal, mixed flow or
axial flow) with rated power above 15 kW

Group 4: Pumps with multi-vane impeller and with integrated driver (centrifugal, mixed flow or
axial flow) with rated power above 15 kW

o
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45 0.18 .
35 0.11 =
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28 0.ar =22
L= =]
23 0.04 i e
]
14 0.03 - é
=]
a7 0.02 =
=3
mmis e Jinshseme 3 3
rigid flexible rigid rigid rigid Foundation
pumps > 15 KW medium sized machines large machines
radial, axial, mixed flow 15KW < M 300 KW || 300 KW <M = B0 MW Machina Typg
integrated driver external driver moters motors
180mm H=31Emm 35mm H
Group 4 Group 3 Group 2 Group 1 Group
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unrastrictad lang-tarm aparation
raglrictad lang-tarm aparation
wibration causas damaga
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10 10816 Manual Input Set Alarms

Machine Group:
1 v Normal: | 80 Normal: | 3.5
ompuf (RM.S) Alarm: | 140 REnrl 7.1
Velocity v 1

- | 200 Danger:
Machine Foundation Denges o
Flexible v []Use manual input Load Values

Group 1: Large machines with rated power above 30 kW and not more
than 50 MW; electrical machines with shaft height H> 315 mm
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