“Fertilizer Plant VMS Solutions : Smart
. Reliable & Connected 24X7...365
Days”
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Forbes Marshall Overview

Sales

US$
160
Million

Factory Space

Proud
heritage

90+
Years

60,000+

Trained
Professionals

1500
+
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Global
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Engineers
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Products &
Services
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Which Technology offers the best return?

Infrared Thermography

15%

Ultrasonic 10%

45%

Motor Current Ibration Analys
Steam Trap ‘
Oil

Of all the various maintenance technologies, Vibration Analysis provides the greatest

(

percentage of payback when adopting a predictive maintenance program
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Fertilizer Plants : CMS Issuesm

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

e 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.
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 Right & Reliable Vibration Sensors &
Monitoring System along with optimum
Life Cycle Cost.
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APl 670

LS

Temperature Accuracy Requirements as a Function of
Temperature
Components Testing Operating Within Testing Range Outside Testing Range but
Range Range Within Operating Range
Proximity probes 0°Cto 45°C —35°C to 120°C Incremental Scale Factor: £ 5% of 7.87 mV/um (200 | Incremental Scale Factor: An
| (32°F to 110°F) | (-30°F to 250°F) | mV/miy — | iti + i
accuracy
Extension cables 0°Cto 45°C —35°C to 65°C Deviation from Straight Line: within £25.4 ym (1 Deviation from Straight Line: within
(32°F t0 110°F) | (—30°Fto 150°F) | mil) of the best fit straight line at a slope of 7.87 +76 pm (=3 mils) of the best fit
mV/um (200 mV/mil) straight line at a slope of 7.87 mV/um
(200 mV/mil)
Oscillator- 0°C to 45°C —35°C to 65°C Minimum linear range: 2 mm (80 mils) Minimum linear range: same as for
demodulators (32°F to 110°F) | (—30°F to 150°F) testing range
Accelerometers and 20°Cto 30°C -55°C to 120°C * Principal Axis Sensitivity: 100 mV/g +5% Principal Axis Sensitivity: 100 mV/g
accelerometer (68°F to 86°F) (-65°F to 250°F) | « Amplitude Linearity: 1% from 0.1 g pk to 50 g's +20%
extension cables pk
* Frequency Response: £3 dB from 10 Hz to 10
kHz, referenced to the actual measured principal
axis sensitivity.
Temperature sensors | 0°C to 45°C —-35°C to 175°C +2°C (24°F) over a measurement range from —20°C | £3.7°C (x7°F) over a measurement
and leads (32°F to 110°F) | (—30°Fto 350°F) | to 150°C (O°F to 300°F) 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)

Temperature

Speed and Over
speed

—20°C t0 65°C
(O°F to 150°F)

+1% of full scale range for the channel

Same as for testing range

+1°C (+2°F)

Same as for testing rang

Same as for testing range
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APl 670 Sensors & Monitors

o

o Comply with
* Non Contact type e Contact Type APl 670
sensors for Radial Sensors for « Configurable by
Shaft, Axial Shift,  Acceleration and PC
Rod Drop & Key Velocity .Co?rtlﬁlilant
phasor measurement Measurement

 SIL-3 Compliant
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Products Approval Required...

Transducer System Machine Monitoring
CviatAvan

API 670 API 670

Confirming to SIL-3

ATEX Certificate as per Latest EN Std. Exida FMEDA report conforming to

CCOE Nagpur Certificate being SIL1 for the offered Shinkawa make

hazardous area installation machine monitoring system (MMS)

Certificate / Certificat
Zertifikat | SHREE
ST 3508121 OOt

‘exida’

Failure Modes, Effects and Diagnostic Analysis

aaaaaa
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Fertilizer Plants CMS:Cam

1. Syngas Compressor ( Zuari )
1. Carbamite Pump ( GSFC)
1. Ammonia Compressor ( Coromondal )

1. Turbine & Generator ( Kribhco)
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Fertilizer Plants CMS Solutions

S.N. MACHINE FM Shinkawa Offering PARAMETER
A 1st Level Critical Machines Compliant to API 670 Std. EX/ ATEX /GEO Certified
1 Compressors (Air & Gas type) Transducer : FK Series, CA & CV : . :
. L Radial Shaft, Axial Shift,
) Turbines Series Monitor : VM7 I
. . . Casting Vibration, Key
. . Series & Infisys RV200 Analysis oh Y :
3 Boiler feed & Ammonia feed Pump & Diagnostic Software asor lvieasuremen
— 1St Critical
B 2nd Level Critical Machines
1 Pump (HP/LP/MP)- 2nd Critical Transducer : FK Series, CA & CV Radial Shaft, Casing
Series Monitor : VM-5 or VM-7 Vibration, Key Phasor
2 Turbo Blowers Monitoring System Measurement
3 Cooling Tower Fans Non API VMS, Transmitter based system
¥ FORBES /
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 On Line Vibration Analysis & Diagnosis
system not there in many plants, & in case
It Is there not used effectively or not
maintained well.
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How signals are processed Lo
Vibration Analysis and Diagnhostic System

Vibration monitor Analysis data acquisition unit

M V V “\\_Buffered signals M V V

& >
L~ 5 Analysis processing
‘D . .
/"\/‘/\/"\J _ m S =  Phase analysis
\Buffered signals = Frequency analysis
¢ / "l S Rotation speed
§ " a) conversion
.- c—é H‘H‘/- 2 Amplitude conversion
‘gé 3 2 A Monitor >
) E) 2 S Processing !
E Q 2 8 MeEEly Communication | ¢
& % I spee(_nl, circuit
T c P amplitude
T 2 3 conversion,
i alert, etc.
! ! Analysis PC (infiSYS View Station)
Ph mark . . -
oo MATCT shaft vibration Plot processing
B (e.g. FK-202F) B S€Nsor Acceleration .
(e.g. FK-202F) sensor Var_|0u§ graphs
[ [l (e.g. CA-302) Train diagrams

List view

@ Database
Image of flexible rotor of t
large rotating machinery Image of rolling-element bearing

. . Data communication control )
of small rotating machinery
™V FORBES
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System Config : Mix of Large and Small Rotating Mac

infiSYS View Station infiSYS View Station

Software installed:

- Software installed:

o

HUB ?&E

Ethernet NOI’] APl
Ethernet fieys SyStem
data acquisition unit
CRITICAL DAQpod AP-2000

MACHINES ==} data mequisition unit

API System API 670 Monitor

DAQpod AP-2000
Buffered J '

...... ..~ signals gﬁ

Tird Party -
System

,,,,,,,,,,,,
,,,,,,,,,,,,,

,,,,,,,,

Shaft
vibration,
phase mark
sensors

=

rotating machiner Large rotating machiner =
‘1 5?5%5:5; g y g g y Small rotating machy

Non API

Acceleration
Sensors




Plant-wide Machine Condition Monitoring & Protection System in Fonllz«N.

ANALYSIS SERVER " Remote Momitoring
SOFTWARE INSTALLED WITH : Station by Laptop/Mobsle

‘ Hub = e e CONTROL ROOM
Modbus Data 10 0CS Anstyss Dols
- Recyndant
. EtherretFO
Ethermre
Erwmen
(Local drplay 3
npand
ETHE 4
ol
\ » . v \, .
Urea VIS Cabinet Utilties VMS Cabinet VMS Cabinet
i i CENTRAL
RACK ROOM

FELD

(Dt ,:,,

IPES/ATEX

T ! !
T INPUT IROM TRANSDUCIRS (NON CONTACT TYPL SINSOR, VILOTTY SENSORS)  meutmom
ATEX CERTIFIED WITH ROPICALISATION (GIOTHERMAL ) COATING ACCELEROMETERS or VELOCITY SENSORS

Urea Plant Utilites & Off-site CT FANS / PUMPS | MOTORS
(€02 Compressors) (Boler feed Purpy
s At Compressons, Ammorss Feed Pumgs

o 3
' FDRBES Syntheus Qa3 compressors, HPAWMP Pumres
Turbo Blowers)

MARSHALL Redngerated Acrmone Compressors)

Ammonia Plant

<



Diagnostic Software

a-) NxDiagExe - [c:¥NxPro

File Tools Help |
Config Position = c:¥NxProg¥data¥(local)NxDB_RotorKit [

Measurement Point Name = 1-
| Measurement Time = 2010/10/21 00:26:44 000
Rotating Speed = 2999.803, rpm

Danger Speed = 2328, rpm, 388, Hz 1-1X 0.000(s] 33.239 [um]
49,865
DIAGNOSTIG RESULT b b b A OLEBEALERRADLPREDERSPEERERALEERD R
View
1. The Rotation Speed is higher than the Critical Speed and lower than &
2, One peak found.
3, The Vibration Speed equals the Rotation Speed.

Cause

i

1: Unbalance =75

5"\1\\\ e 0.000[s] 0.100[s)/div 0540(s]

2: Permanentbow / Lost rotor parts 11X 43.997(Hz] 40065 [umPK]

70.000

3: Misalignment = 60

4 Seal rub = 60

5: Rotor crack = 54

B: Nonsymmetrical rotor = 40
7 Iitial bow = 40

8 Bow by heat = 40

is diagnosis is obtained
from the result that processed the only collected vibration data.
erefore, Shinkawa Electric shall not be responsible
for any incidental or consequential damages that occur from this predict

™V FORBES
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Scenario 1: Overview of Key Parameters 3

c‘ q o \
Info. &
Before 0." e

Eversense o nnn Process 1
> "‘.ﬁf‘o. "-.,.. No Trends ‘
& 4 L ]
No insight of the process ROTTTS T *e, No Patterns ™
; 4 v 1
No control over production O/P  #* L ‘e, Only Repoyts

Lowered profits

+-

Process 3

Manager

.'-IIII....
L}
a
L

L
..

. “/
B "% {
. "‘ ,l

Y

Iy
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4 A Koo g
P Process 1 onde
fummmy
O t"“-‘: .,.,
Wﬂ’EIo : — L I |
i : Il
0.° et e, ., Process2 Patterns Al
L ] &
p - - Eversense
l..“ : ..“ . /ff. - l
123 =
S i Bl s

Complete control over process
Planned production under control
Higher profits

"’B\\ Process3  Auto Reports

Manager Plant Manager

i
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T Key Screenshots :

c

A Forbes Dashboard

. W) o [ .20,
) « Each critical plant parameter on one
" |
7 O\ | BB B i G B screen

\
\/ v, Updated in real-time

@ Commurication 03-Apr-2014  13:30:11

Trends — Fofrict

o .. T .,
« View trends for any combination of .

« Discover hidden patterns in your data

40
V-Age-14 17 V-hr-1 Ag14 18
g Date RI < > Generate Tren
@ Communication 03-Ape-2074  13:30:11
k MARSHALL
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Parameter List .
Bag Filcer ()

i 0s4
Drum_Lvi (3%)

£ 054

3 0sa
Furnace_Pressure :
(mmWG) * 154 0S4
Furnace Temp [°C) S 054
02 (%) 6 054
SSK_Percent (%l 7 054 054
Some DI () 8 054
Geeam_Flow (kg/hr) 8 084
Sum_Pr (bar (g)) 10 054

. 034

Start Date: (nann) CEE  End Date: [Ena0r) EEET

Hourly Generate Report

Q Communication

03-Apr-2014

everSENSE® " Marshall

Average Maximum Minimum

Reports

« Customizable by timespan

« Export data to Excel or print

Reports

« View active alerts

« See historical alerts and see the time taken
to rectify any alerts

™V FORBES
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i
&R
13:30:11
B
) a¥ Forbes
everSENSE® Marshall
. ™.
HOM 2
o or ir .
03-Apr-2014 13:30:11 OT_CommOK_1 o 1C Active
pr-2014 00 Actwe
Ape-20 oo 0 Active
4 03-Apr-2 0o 0 Active
87 29-M 10 o7 Active
g Inactive
B S00 40.0 Inactive
7 Inactive
8 0o S0 Innctive
g Stm_Pr Steam Pr Too Low 45 Inactive
0 SSK_Percent SSK Too Low 0o 00 Inactive
1 2 Boiler_Drum_Lv Boder Drum Level Too Low 0 oo Inactive
12 D1-Apr-2014 18:28:01 S5K_Parcent S5SK Too Low 0o 100 Inactive
Apr-2014 18: X Inactive
! 'Communlcatmn 03-Ape-2014  13:30:11
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Demonstration of Vibration Analysis =4

Kenjin Portable \ﬁ@m

View Station =
Analysis Software Ethernet W
XJ-2000 e
Kenjin Portable Data Do)
Acquisition Unit | ::':t’?:

KJ-2000 @@ o

g/ Shaft vibration signals (X, Y)

\ ¢ 7 Controller
The demon¥¥ration 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 iz
Y FESTme. /



Demo 1 : Oil Whirl Vibration (Analysi

Mmoo BEE S
Y e T = R = I B
1-188 X
2500
0.5X =30Hz
®
Critical Speed
\ 200
1000 {3
Tdiv fh Adiv
[ i —— L M,
R s S — 1X =60Hz
\f /
Ul 3 FH000 00 nmjx j\
: sinaraw : R TOUTOOTFE T3 EOTEITFET
20110/?3”19 PHHP 359?7['5'"] ?ﬁ'ﬁ.&ff???%ﬁ%?::x 2010/03/10 180710 35988[rpm] 29.990[Hz] 165.1 [umPK] 1-188 X

® \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. 23
A
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« Upcoming VMS
Solutions..



Future Technology in online VMS for non
critical machines....

&

e Vibration Velocity Sensors without power supply.....

e No Field Cable......
e Can carry sighal up to 1 KM...
e No Need of Monitoring System.....

e Direct Vibration Analysis System interface...& OPC to
DCS.

e Cloud Based Sensors...& Software

Forbes Marshall Confidential
z FORBES mvyas@forbesmarshall.com
MARSHALL
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New Release : April 2017 @

—'{

g 3 3 § 3

ARTU | Key Applications : o
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.
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Thank You

™V FORBES

k AAAAAAAA



