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Purpose

* Highlight Reliability
Centered Maintenance
(RCM)

 What programs are
most common?

 What is technically and
economically feasible
for your company?
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Maintenance
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Predictive Maintenance Program Key
Actions

DETECTION
ANALYSIS
CORRECTION
VERIFICATION
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Reactive

Merriam Webster dictionary defines reactive as
"done in response to a problem or situation:
reacting to problems when they occur instead of
doing something to prevent them".
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Reactive-Negatives

Preventable failures
occur

Budget control issues

Inefficient use of
resources

Safety
Reputation
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Interval (Preventative Maintenance)

Goal here is to avoid failure or reduce the
consequences of failure altogether

Centers on components that wear, like pump
wet-end components, pipeline and cutter parts

Consumables such as oil and filters.

Understanding actual wear life and adhering to
recommended equipment manufacturer
lubrication intervals.
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Interval

e Equipment maintenance and repair logs must
be maintained and USED
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Condition Based Maintenance (CBm)

e This level of maintenance includes the
addition of the condition based approach
using CBm technolgies.

 The condition based approach generally

centers on components that are not subject to
wear
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CBm Technologies

e Lubrication Analysis
e Vibration Analysis

e Thermography
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Lubrication Analysis
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Vibration Analysis-Typical Data
Collector Output



Vibration Spectrum Analysis
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Various Equipment Alarms

Ovwerall Vibration Alarms and Machine Condition Rating Chart (PEAK OVERALL VELOCITY, IN/SEC)*

1. AzEuming Maching Spesd = 600 %0 60,000 APM.

2. Assuming Measuremants by or Valasty Plckup Iy meunied ag Closs &5 Possibla to Baarng Housing.
3, Asguming Maching |s Mot Mountad an Vibeation lselabars fies lselatsd Machineny - Sat Alam 309 - 50% Higher),

ALARM 2
COOLING TOWER DRIVES
Lang, Hellow Drive Shaft Q- 376 |.375- 600 600 800
Close Coupled Belt Drive 0-.275 |.275 - 425 A25 G50
|_Close Gouplad Direct Drive 0-.200 |.200- 500| 300 450
COMPRESSORS
Reciprocating 0-.326 |325- 600 .500 750
Fotary Screw 0-.300 |.300- 450/ .450 B850
GCentrilugal With or Wi0 External Gearbox 0-.200 |.200-.300( .300 AS0
Centrilugal - Integral Gesar (Axis| Meas ) 0-.200 |.200-.300( .300 450
Centrifugal - Integral alal Megs,) 0-.180 |180. 250/ .280 75
BLOWERS (FANS)
Lobe-Type Rotary 0-.300 |200-.450) .450 &75
Belt-Drivan Blowars 0-.275 | 275-.425| .425 850
General Direct Drives Fans (with Coupling) 0-.280 |.250-.375| .375 E-h)
Primary Air Fans 0-.250 |.250.-.375 375 550
Wacuum Blowers 0-.200 |.200-.3C0| 300 450
Large Forcad Draft Fans 0-.200 |.200-.300) 300 450
Large Induced Draft Fans 0-.175 [175-.275 275 400
Shafi-Mountad Integral Fan (Extended Motor Shatty 0-.178 |.175-.275 275 400
|_\Wane-Axisl Fans 0-.150 [.150-.250| .250 375
MOTOR/GENERATOR SETS
Belt-Driven 0-.275 |.275- 425 425 BT
Direct Coupled 0-.200 | 200-.300 300 50
CHILLERS
Reciprocating 0-,250 |.250-,400 400 00
Cantrilugal {Open-Alr - Motar & Compressor Separate 0-,200 |200-.300 300 450
Centrifugal (Hermetic) - Moter & Impellers Inside 0-.150 |.150- 235 225 380
LARGE TURBINE/GENERATORS
3500 RPM Turbine/Generators 0-.178 [175- 275 .278 A0
1800 APM Turblne/Generators 0-.150 |.150-.225) .228 350
CENTRIFUGAL PUMPS
Vertical Pumps (12'- 20 HIghT] yuges rom sradeto fonbtcsor hewig oy | O - 325 |-325-.500) 500 750
Vartical Pumpes [ 8'- 12' Haight) | ke Mecessiryco Seoc. Lower Alzmifcrlower | 0 - 275 |.275- 425| 425 B850
‘ertical Pumps | §'- & Height) Nz‘;;:';‘ u;:“'n_'f"""'“““m""' 0-.225 |.225-.350 .350 =25
‘erical Pumpe ( 0*- 5 Height) " 0-.200 |.200-.300| .30D A50
General Purpose Horizontal Pump - Direct Coupled 0-.200 |.200-.900( .300 450
Bader Feed Pumps - Horizantal Oriantation 0-.200 |.200-.300( .300 450
Fiaton Type Hydraulic Pumps - Horzontal Origntation (under load)] 0 - 150 |.150 - .250) 250 A75
MACHINE TOOLS
Motor 0-.100 |.100-.175) ATE 250
Gearbox Input 0-.150 |.150-.225 25 2350
Gearbox Output 0-.080 |.080-.150, .150 225
Spindlas:
a Roughing Operations 0-.065 |085-.100 100 -150
b. Machina Finishing 0-.040 |040-.060) .08O 090
c. Critical Finishing 0-.028 |025-.040) 040 060
*NOTE: The "ALARM 1" and “ALARM 2" oversll levals given above apply only to in-servioe machnery which has been

aparating for some fime afer intial installation and/er overhaul. They do not apply (and are not meart 1o serve as) Acceplance
Gritena for aithar new or rebullt machingry,
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Condition Based Maintenance (CBm)

e Baseline data

 Trending
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Proactive

As components fail, Root Cause Failure Analysis
(RCFA) that results in unrepeated failures

Age exploration and evaluation- Was the design
life exceeded?

Failure modes and effects analysis are
understood and remedial plans procedures and

processes can be developed to mitigate their
effects

Future replacements can be specified at a level
that ensures quality and functionality
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Best Affordable Practice

What program makes economic sense for your
company?

Does movement towards proactive result in
increase availability, better fleet, increase
morale and future growth?
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Dredging Transient Events

e Upset conditions associated with transient
events, such as reverse flow and pressure
spikes, can damage equipment resulting in
premature failure. These cases should be
understood, documented and utilized as a
training tool and safety topic.

* Transient events sometimes result in
equipment failure and a Reactive response to
elevating machine may be required
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Dredges - Vibration

 Dredges are vibrating machines and further
study of adequate alarm levels should be
reviewed and addressed accordingly

e Cutters generate peaks at 5X-6X running
speed depending on blade quantity

e Pumps generate pulses at 3X-5X running
speed depending on number of vanes
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Questions?
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