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So….. 

So how important, or how 
much are we relying on our 
Maintenance Department 
for compliance? 



So….. 



#11 On The List 



OSHA Web Site 

Most Frequently Cited Standards 



Top Cited Items for “Sewage” 



Powered Industrial Trucks 



Shafts 



Mechanical Power Transmission Apparatus 

1910.219(p) 

Care of equipment - 

 

1910.219(p)(1) 

General. All power-transmission equipment shall be inspected at 
intervals not exceeding 60 days and be kept in good working condition 
at all times. 

 

1910.219(p)(2) 

Shafting. 

 

1910.219(p)(2)(i) 

Shafting shall be kept in alignment, free from rust and excess oil or 
grease. 

 

 



Mechanical Power Transmission Apparatus 
1910.219(p)(2)(ii) 

Where explosives, explosive dusts, flammable vapors or flammable liquids exist, 
the hazard of static sparks from shafting shall be carefully considered. 

 

1910.219(p)(3) 

Bearings. Bearings shall be kept in alignment and properly adjusted. 

 

1910.219(p)(4) 

Hangers. Hangers shall be inspected to make certain that all supporting bolts 
and screws are tight and that supports of hanger boxes are adjusted properly. 

 

1910.219(p)(5) 

Pulleys. 

 

1910.219(p)(5)(i) 

Pulleys shall be kept in proper alignment to prevent belts from running off. 



Foundations of 
Maintenance 



Potential Failure to Functional Failure 



Potential Failure to 
Functional Failure Interval  

“P-F Interval” 

Time 

Functional 
Failure


C
on

di
tio

n  
The P-F interval allows us 
to proactively plan and 
make the repair before 
the equipment fails. 
Effective inspections are 
essential. 

PdM inspections (6 Mo.)


Make Repair


Hours to Months


Deterioration 
begins here


Plan Repair


Schedule WO


Deterioration 
identified 
through PdM 
inspection 



Overlay Risks and Injuries 



Maintenance Based 
Examples 



Bar Racks 



How Did this Happen? 



Repairs 



Avoiding Repairs 

So what are the 
risks that this 

event caused? 



Name the Risks 

Removal of the impeller 

Hoisting of load 

Continued failure of metal 

and…….. 



Risk Matrix 



Repairs Needed 



Status of this Repair? 



What is the State of this Asset? 



Actual Problems 



How Efficient is it Working? 



How Efficient is it Working? 



How Efficient is it Working? 



When Do We Perform Maintenance? 



How Can We Spot Check? 

Should inspection 
of this filter be part 
of the daily 
operator TPM walk 
around? 



How Does it Work? 



How Well are the PM’s Being Performed? 



At What Point Does an Asset Need Repair? 



So What is this and How Does it Work? 



Babbitt Bearing 



Bearing Internals 



Damaged Bearing Internals 



Damaged Bearing Internals 



Best Practice 



We need to store the guns horizontally…. 



Bearings 



Failure of Bearing Components 



How Can We 
Prevent This? 



Ultrasonic Predictive Tool 





Condition of Motors 



Insulation Resistance Testing 



Motor Signature Analysis 



Maintenance Management 
Office  
Supv. 
attend. 
Skills 
matrix  

  W.O.  
System 
 
Failure 
history   

Equip.  
docum. 
 
Manuals, 
prints,  
etc.   

Maintenance  
tools : 
hydraulic  jacks, 
bearing puller, 
power wash,  
drills, saws, etc. 
  

Machining 
area:  
lathes, 
drill,  
grinder, 
arbor press 
etc.  

Lubrication  
area:  
 
Oils, greases,  
dispensing 

Waste  
area:  
 
Rags,  
oil, grease,  
speedi- 
dry  

Fasteners 
 
Plumbing  
 
Adhesives   

Spare parts  
Inventory    

Repairable  
spare  
parts     

Production line 
breakdown   

Utilization –         % 

OEE -         % 

Planned vs unplanned –      % 

Walking  
Telephone    

Electronic    

Maintenance   

$$ per hour down  -    

30 min 60 min 60 min 
Troubleshoot  
60 min 

90 min 
30 min 

Pull 
bearing  

Parts  
ordering  
system      

24 hours 
150 min  

D.T. -  32 hours +   
V.A. -  240 minutes  

Replace  
bearing  

Regular parts  
shipment    
Emergency air  
Shipment    

Get signatures   

Safety area: 
ladders,  
slings, lifts,  
PPE,  
LOTO  
center, etc.  

67 
52  

10  
$2,000  

30 min 

Current State  
Maintenance Map  



Maintenance Management 
Office  
Supv. 
attend. 
Skills 
matrix  

  W.O.  
System 
 
Failure 
history   

Equip.  
docum. 
 
Manuals, 
prints,  
etc.   

Maintenance  
tools : 
hydraulic  jacks, 
bearing puller, 
power wash,  
drills, saws, etc. 
  

Machining 
area:  
lathes, 
drill,  
grinder, 
arbor press 
etc.  

Lubrication  
area:  
 
Oils, greases,  
dispensing 

Waste  
area:  
 
Rags,  
oil, grease,  
speedi- 
dry  

Fasteners 
 
Plumbing  
 
Adhesives   

Spare parts  
Inventory    

Repairable  
spare  
parts     

Production line 
Office   

Utilization –         % 

OEE -         % 

Planned vs unplanned –      % 

Walking  
Telephone    

Electronic    

Maintenance   

$$ per hour down  -    

45 min 5 min 30 min 
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m
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Su
pv

  

30 min 

Parts  
ordering  
system      

180 minutes 
150 min  

D.T. -  3 hours   
V.A. -  300 minutes  

Bearing delivered   

Regular parts  
shipment    

Safety area: 
ladders,  
slings, lifts,  
PPE,  
LOTO  
center, etc.  

67 
82  

70  
$2,000  

Potential Future State  
Maintenance Map  
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Planner kits  
parts  

10 min 

Planner/Scheduler/ 
Reliability Engineer   

30 min 

                           Reliability Engineer  
          determines that this bearing  
     should be part of a vibration  
analysis route. At some point the  
bearing starts to fail and is picked  
up by the vibration analysis  
equipment.   



Contractors for Maintenance 

•  Contractors are a part of daily life 

•  Often they perform Maintenance tasks 
–  HVAC 

–  Air Compressors 

–  PIV Service 

–  Cranes 

•  Many times performing high risk maintenance 
functions 

•  How do you manage this? 
–  Ensure compliance 

–  Work together on a safer workplace 



To lubricate these 
fittings we have to:  

 Lock out the 
machine,  

climb the ladder and 
lubricate….. 



During TPM Focused Improvement Event, 

Changed and relocated these fittings  

Lower to access ... 



Grease 
fittings are 
now only 3 

feet from floor 
level! 

They can be 
greased 

during normal 
operation! 



Respiratory Protection 



Respiratory Protection 
•  1910.134(h) Maintenance and care of respirators. This paragraph requires the 

employer to provide for the cleaning and disinfecting, storage, inspection, 
and repair of respirators used by employees. 

•  1910.134(h)(1) Cleaning and disinfecting. The employer shall provide each 
respirator user with a respirator that is clean, sanitary, and in good working 
order. The employer shall ensure that respirators are cleaned and disinfected 
using the procedures in Appendix B-2 of this section, or procedures 
recommended by the respirator manufacturer, provided that such 
procedures are of equivalent effectiveness. The respirators shall be cleaned 
and disinfected at the following intervals: 

•  1910.134(h)(1)(i) Respirators issued for the exclusive use of an employee shall 
be cleaned and disinfected as often as necessary to be maintained in a 
sanitary condition; 

•  1910.134(h)(1)(ii) Respirators issued to more than one employee shall be 
cleaned and disinfected before being worn by different individuals; 

•  1910.134(h)(1)(iii) Respirators maintained for emergency use shall be cleaned 
and disinfected after each use; and 

•  1910.134(h)(1)(iv) Respirators used in fit testing and training shall be cleaned 
and disinfected after each use. 



PPE usually 
needed when 
exposed to 
voltage 
(using NFPA tables) 





Infrared Viewing Ports 
 
 
 



What you rather do? 



Typical Medium Voltage Distribution System 
 
 
 



Problem? 



What’s Next? 

•  Teambuilding 

– Focused Events – Total Productive 
Maintenance (TPM) 

•  Integration of Lean and Safety 

•  Audits 

•  Integration of your CMMS for 
regulatory based inspections  



Thank You 


