
“Fertilizer Plant VMS Solutions : Smart 
, Reliable & Connected 24X7…365 
Days”
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Of all the various maintenance technologies, Vibration Analysis provides the greatest

percentage of payback when adopting a predictive maintenance program

Which Technology offers the best return?
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Fertilizer Plants  : CMS Issues in India

• Right & Reliable Vibration Sensors & Monitoring 
System along with optimum Life Cycle Cost.

• On Line Vibration Analysis & Diagnosis system 
not there in many plants, & in case it is there not 
used effectively or not maintained well. 

• Technical Competency of the team to use the 
system and get the result.



• Right & Reliable Vibration Sensors & 
Monitoring System along with optimum 
Life Cycle Cost.



API 670  
Temperature Accuracy Requirements as a Function of 

Temperature
Components Testing 

Range
Operating 
Range

Within Testing Range Outside Testing Range but 
Within Operating Range

Proximity probes 0°C to 45°C 
(32°F to 110°F)

–35°C to 120°C
(–30°F to 250°F)

Incremental Scale Factor: ± 5% of 7.87 mV/µm (200 
mV/mil)

Incremental Scale Factor: An 
additional ±5% of the testing range 
accuracy

Extension cables 0°C to 45°C
(32°F to 110°F)

–35°C to 65°C
(–30°F to 150°F)

Deviation from Straight Line: within ±25.4 μm (±1 
mil) of the best fit straight line at a slope of 7.87 
mV/μm (200 mV/mil)

Deviation from Straight Line: within 
±76 μm (±3 mils) of the best fit 
straight line at a slope of 7.87 mV/μm
(200 mV/mil)

Oscillator-
demodulators

0°C to 45°C
(32°F to 110°F)

–35°C to 65°C
(–30°F to 150°F)

Minimum linear range: 2 mm (80 mils) Minimum linear range: same as for 
testing range

Accelerometers and 
accelerometer 
extension cables

20°C to 30°C
(68°F to 86°F)

–55°C to 120°C
(–65°F to 250°F)

• Principal Axis Sensitivity: 100 mV/g ±5%
• Amplitude Linearity: 1% from 0.1 g pk to 50 g’s 

pk
• Frequency Response: ±3 dB from 10 Hz to 10 

kHz, referenced to the actual measured principal 
axis sensitivity.

Principal Axis Sensitivity: 100 mV/g 
±20%

Temperature sensors 
and leads

0°C to 45°C
(32°F to 110°F)

–35°C to 175°C
(–30°F to 350°F)

±2°C (±4°F) over a measurement range from –20°C 
to 150°C (0°F to 300°F)

±3.7°C (±7°F) over a measurement 
range from –20°C to 150°C (0°F to 
300°F)

Monitor system components for measuring

Radial Vibration, Axial   
Position, Piston Rod 
Drop, and Casing 
Vibration

0°C to 45°C
(32°F to 110°F)

–20°C to 65°C
(0°F to 150°F)

±1% of full scale range for the channel Same as for testing range

Temperature ±1°C (±2°F) Same as for testing rang

Speed and Over 
speed

Same as for testing range
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• Non Contact type 
sensors for Radial 
Shaft, Axial Shift, 
Rod Drop & Key 

phasor measurement
• SIL-3 Compliant

• Contact Type 
Sensors for 

Acceleration and 
Velocity 

Measurement

• Comply with 
API 670

• Configurable by 
PC

• SIL 1 
Compliant

API 670 Sensors & Monitors 



Transducer System

Products Approval Required…
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Machine Monitoring 
System

API 670
Confirming to SIL-3 
ATEX Certificate as per Latest EN Std.
CCOE Nagpur Certificate being 
hazardous area installation

API 670

Exida FMEDA report conforming to 
SIL1 for the offered Shinkawa make 
machine monitoring system (MMS) 



Fertilizer  Plants  CMS : Case Studies

 
1. Syngas Compressor ( Zuari )

1. Carbamite Pump ( GSFC )

1. Ammonia Compressor ( Coromondal )

1. Turbine & Generator  ( Kribhco )



Fertilizer  Plants  CMS Solutions



• On Line Vibration Analysis & Diagnosis 
system not there in many plants, & in case 
it is there not used effectively or not 
maintained well. 



Monitor
Processing
Rotation 
speed, 
amplitude 
conversion, 
alert, etc.

Buffered signals

Buffered signals
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circuit

Vibration monitor 

How signals are processed 
Vibration Analysis and Diagnostic System

Plot processing
Various graphs
Train diagrams

List view

Data communication control

Database

Analysis data acquisition unit

Analysis PC (infiSYS View Station)

Shaft vibration 
sensor
(e.g. FK-202F)

Phase mark 
sensor
(e.g. FK-202F)

Image of flexible rotor of 
large rotating machinery Image of rolling-element bearing 

of small rotating machinery

Acceleration 
sensor
(e.g. CA-302)



Ethernet

HUB
Ethernet

System Config : Mix of Large and Small Rotating Machinery

infiSYS View Station infiSYS View Station

Software installed: Software installed:

Buffered 
signals

Acceleration 
sensors

Shaft 
vibration, 

phase mark 
sensors

API System API 670 Monitor

infiSYS
data acquisition unit
DAQpod AP-2000

infiSYS
data acquisition unit
DAQpod AP-2000

Large rotating machinery Large rotating machinery
Small rotating machinery

CRITICAL 
MACHINES

Third Party 
System

Non API

Non API 
System





Diagnostic Software
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• Build More VMS Experts
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The demonstration is performed by using the rotor kit with 
plain bearings (journal bearings) and the Portable Vibration 
Analysis System “Kenjin”. 
Abnormal vibration phenomena are generated by the rotor kit, 
and the Kenjin collects the data and displays analyzed data in 
real time.

Rotor kit

Ethernet

Phase marker signal

Shaft vibration signals ( X, Y )

Kenjin Portable Data 
Acquisition Unit

KJ-2000

Kenjin Portable 
View Station

Analysis Software
XJ-2000

Controller

Demonstration of Vibration Analysis
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Critical Speed

OA

1X

0.5X = 30Hz

1X = 60Hz

Oil-whirl

Demo 1 : Oil Whirl Vibration (Analysis plots)

 What is oil whirl vibration?
Oil whirl vibration is self-excited unstable vibration which is unique to rotating 
machinery supported by journal bearings. It can be induced in several 
conditions such as shape of bearing and oil film characteristics.

The characteristics of this phenomenon include that it occurs at a speed less or 
equal to 2 times the first critical speed, and that the frequency is half the 
rotation-synchronized frequency component.



• Upcoming VMS 
Solutions..



Forbes Marshall Confidential              
mvyas@forbesmarshall.com

Future Technology in online VMS for non 
critical machines….

• Vibration Velocity Sensors without power supply…..

• No Field Cable……

• Can carry signal up to 1 KM…

• No Need of Monitoring System…..

• Direct Vibration Analysis System interface…& OPC to 
DCS.

• Cloud Based Sensors…& Software

mailto:mvyas@forbesmarshall.com


New Release : April 2017

Key Applications :
Balance of Plant Applications
For Pump/Fan/Motors



Conclusion

1. Ammonia Resistant Probes : Specially Made for Longer Life : 5 
Year +  ( Replaced old Probes at Many Locations )

2. Right Size Right Cost with Better Service Support.

3. Cloud Based VMS Solutions saves the cost and give experts 
advise to increase uptime.

4. Remote Monitoring of Plant with  Cat IV Certified Experts.



Thank You


