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Integrated  Reliability Services
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%�&'���%
� Asset Management & 
consulting Services 
� Vibration Analysis
� Insitu Dynamic Balancing
� Laser Alignment
� Motor Current Analysis
� Infrared Thermography
� Lube Oil Analysis
� Ferrography
� NDT
� Acoustic Analysis

�&�"(�)%
� Vibration data collectors
� Vibration data Analyzers
� Machine diagnostic software
� Laser Alignment Kits
� Thermography Cameras
� Oil Analysis kits
� Vibration Sensors
� Web based Remote 
Monitoring Services
� Turbo machinery Services 
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ACME is the only Indian Condition Monitoring 
services company to combine advanced 
technology , expert analysts and a web delivery 
model that provides plant managers with
knowledge they need to ensure machinery uptime 
and reduced maintenance cost
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RCM SAVES TIME AND MONEY Presented by
RON SULLIVAN
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� Bearing condition
� Transformer DGA

� Overheating bearings
� Poor electrical connections

Motor Testing

Oil Analysis

Infrared

Vibration Analysis

� Electric Engine / Comp Analysis
� B-Probe Inspections

� Identify ailing motors 
before they fail

� Backed by experts
� Remote / Onsite

diagnostics

����
������.������	�
��(�
��
���������	�	�


�
���
�������	���(2��
��������
�	
�����	�	�
����(.� ������������



������������	�
���
� � ��������	�
 �



.������#�
	���	
��3 $	
�
��	��4�.�����	
��

15

SECTION TITLE HERE
Data Centers

Analysts

Walk-around
Data Collection

Remote &
Online Monitoring

Systems

Internet Access
to the

WATCHMAN
Reliability Portal

Data Collection Analysis & Information Distribution
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1. Collect the machine data with portable instruments capable of sending the 
data to onsite server

2. Run cables from the transducers to a data acquisition unit that transfers the 
data to an onsite computer.  This can be very costly.

3. Run sensors to a local hub and connect that hub to the central server by a 
Ethernet cable

4. Transmit the data wirelessly to the on site server with wireless access points

ACQUIRING THE DATA
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SECTION TITLE HERESetting up a machinery

Quality Data Collection

Detailed Diagnosis 

• Trending vs. Troubleshooting

Interactive Reporting

Measurement 
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VIBRATION BLOCK DIAGRAM

MACHINE: FUEL OIL PURIFIER
SHIP APPLICABILITY: T-AO 199 
UNITS: 1, 2

SWAB: 26430 MID: 222

DATE: December 2003

DRIVER: MOTOR INTERMEDIATE: DRIVEN: PURIFIER

APL: M174756214
MFR: RELIANCE
MODEL: 1MAM02833
T/M:
HP: 20    
INPUT:  

440 Volts AC
24.5 Amps

RPM: 1760    
TYPE: 256TD

APL:
MFR:
MODEL:
T/M:
RPMs:

Input:
Output:

RATIO: 3.75
TYPE:

APL: M760380004
MFR: WESTFALIA
MODEL: OSB-35-02-066
T/M: T-9264-AM-

MMC
OUTPUT:   

1.0 Kg/dm3
RPM: 6450
TYPE: CENTRIFUGAL 

DISK TYPE

TEST RPMs and OPERATING CONDITIONS ANALYSIS RANGES

MOTOR:1779  BOWL: 6671 RPM
1. Test on line after complete warm-up 
2. Ensure bowl is clean and at full speed. 

REF RPM: 1 X 
MOTOR
ORDERS: 10, 100 

LUBE OIL PURIFIER 26430 – 222

VIBRATION SOURCE DIAGRAM

VIBRATION SOURCE COMPONENTS

DRIVER INTERMEDIATE DRIVEN

ITEM DESCRIPTION ELEM ORDER ITEM DESC ELEM ORD ITEM DESCRIPTION ELEM ORDER

m
G1
G3

A
B
C
D

Motor Shaft -Ref
Bars
Poles
Centrifugal Clutch
Bowl Drive Gear
Tach Drive Gear

Bearing
MRC 309S       
MRC 309S       
SKF 6211       
SKF 6208J      

44
4

60
59

1.00m
44.00m
4.00m

60.00m
59.00m

Funct
R,T-m
R,T-m
R,T-m
R,T-m

b
OP
G2

E,F
G

Bowl Shaft
Purifier Bowl
Bowl Driven Gear
Oil Pump

Bearing
SKF 7306       
SKF 6211       

1

16

3.75m
3.75m

60.00m

Funct
R,T-b
R,T-b

LUBE OIL PURIFIER 26430 – 222
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SECTION TITLE HERE•Quick

•Repeatable

•Accurate
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SECTION TITLE HERE
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SECTION TITLE HERE

Time

.177

.122

Method #1
•Based on Overall 
energy of vibration 
on entire machine –
One Alarm
•Can miss low 
energy bearing 
faults
•Trend for 
Protection of 
Machine
•No Diagnostics 
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SECTION TITLE HERE

Method #2
• Up to 12 Alarms
•Multiple Faults can 
cause Same Alarm
•Manually Developed 
Masks - Main Peaks 
•Alarm Bands are 
Time Intensive to 
fine-tune
•Manual Diagnostics 

Band Exceedance
#1 OK
#2 OK  
#3 Alarm 
#4       OK
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Important: Replace Motor Bearings

Serious Motor Bearing Wear
is indicated by 0.222 (0.194) IPS (3V) at 3.12xM

0.198 (0.166) IPS (3V) at 2.12xM

Supporting Vibration  DetailSeverity & Machine Fault (s)

Priority & Repair Recommendations

Method #3
• > 500 Alarms 
•Actual Machine Data is 
the Baseline Alarm
•Analyst simply selects 
Healthy machine data 
•Computer develops 
Alarm 
•Report lists Severity of 
Machine Fault & specific 
Repair Recommendation

•Provides highly 
selective machine 
condition prioritization
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•Order normalized

•Forcing Frequencies

•Triax view

•VdB

•Average baseline
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CSDM

CSDM

CSDM

MOTOR

COUPLING

CENTRIFUGAL PUMP

COMPONENT
CODES

MACHINE
DATA

MACHINE
DATA

FAULT
TEMPLATES

SCREENING
OUTPUT TABLE

( CSDM =  COMPONENT SPECIFIC DATA MATRIX )
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NO.1 AC CHILL WATER PUMPNO.1 AC CHILL WATER PUMP MID: 4000MID: 4000
Report generated on: 10/12/07 11:41 AMReport generated on: 10/12/07 11:41 AM 1xM = 3581 RPM 1xM = 3581 RPM 
Data Acquired: 9/6/07 06:06 AM  Data Acquired: 9/6/07 06:06 AM  Averages: 17   Averages: 17   

Figure of Merit = 794.                                          Figure of Merit = 794.                                          
Maximum level:     118 (+5.8)  VdB at 1.00x on 2TMaximum level:     118 (+5.8)  VdB at 1.00x on 2T

RECOMMENDATIONS:RECOMMENDATIONS:

IMPORTANT:IMPORTANT: REPLACE MOTOR BEARINGS AND BALANCE MOTORREPLACE MOTOR BEARINGS AND BALANCE MOTOR

DIAGNOSTICS:DIAGNOSTICS:

SERIOUSSERIOUS MOTOR BEARING WEARMOTOR BEARING WEAR
97 (+20)   VdB at  3.04xM on 2A in low range97 (+20)   VdB at  3.04xM on 2A in low range

102 (+11)   VdB at  6.08xM on 2A in low range102 (+11)   VdB at  6.08xM on 2A in low range
82 (+13)   VdB at  4.95xM on 2T in low range82 (+13)   VdB at  4.95xM on 2T in low range
87 (+  9)   VdB at  29.7xM on 2T in high range87 (+  9)   VdB at  29.7xM on 2T in high range
91 (+13)   VdB at  39.6xM on 2T in high range91 (+13)   VdB at  39.6xM on 2T in high range
79 (+21)   VdB noise floor on 2A in high range79 (+21)   VdB noise floor on 2A in high range
76 (+20)   VdB noise floor on 2R in high range76 (+20)   VdB noise floor on 2R in high range

MODERATEMODERATE INDICATION OF MOTOR IMBALANCEINDICATION OF MOTOR IMBALANCE
118 (+16)  VdB at 1.00xM on 2T in low range118 (+16)  VdB at 1.00xM on 2T in low range
115 (+  9)  VdB at 1.00xM on 2R in low range115 (+  9)  VdB at 1.00xM on 2R in low range
103 (+  7)  VdB at 1.00xM on 2A in low range103 (+  7)  VdB at 1.00xM on 2A in low range

POSITION LEGEND:POSITION LEGEND:
POSITION 2 IS: MOTOR Coupled EndPOSITION 2 IS: MOTOR Coupled End
POSITION 4 IS: PUMP Free EndPOSITION 4 IS: PUMP Free End

Spectral DataSpectral Data

(with average overlay)(with average overlay)

Expert System ReportExpert System Report
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Trends Severity of Multiple 
Machine Faults 
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THREE CASE STUDIES
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MANAGING A CRITICAL BEARING FAILURE
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PAPER MILL EXTENDS OPERATION
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STEEL MILL AVERTS GEARBOX FAILURE
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STEEL MILL AVERTS GEARBOX FAILURE
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BENEFITS OF AN EXPERT AUTOMATED SYSTEM
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BENEFITS OF AN EXPERT AUTOMATED SYSTEM
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BENEFITS OF AN EXPERT AUTOMATED SYSTEM
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Future of Predictive Monitoring
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1.Effective and efficient utilization of available 
resources

2.Entry restriction constraints - critical areas that 
contain vital installations

3.Safety considerations like Large cranes, conveyors, 
drag lines, open drive  shafts and open gear sets

4.24X7 data collection-program continues to function 
during periods of personnel turnover.

5.Monitor other important parameters for better 
analysis like current flow, speed, pressures, 
temperatures and flow rates



6. Overcome drawbacks associated with manual 
route surveys

7. Watch the machines in trouble more closely 
until the next scheduled down time

8. Bring all the data of similar machines into a 
common data base

9. Setting of alarms.
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