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BACKGROUND

 U.S. Navy 1973 to 1988 (Active Duty and 
Reserves) – Machinist Mate 1st Class

 Westinghouse Marine Division 1984 to 1991 
– Lead Turbine Tester - Propulsion Turbines 
and Reduction Gears  



BACKGROUND

 COEN Burner Company 1991 to 2000 –
Product Line Manager, R&D Low NOx 
burners and controls

 Proctor Sales 2000 to 2008 – Industrial 
Boiler Systems Sales and Design Engineer



BACKGROUND

 R. F. MacDonald Company 2008 to present:
 Modesto Service Manager 2008 to 2010
 Corporate Trainer 2010 to present



TOPICS

 What is steam and its benefits?
 How do we generate steam?
 Why do you need to maintain your boiler?
 What will be the result of not maintaining 

your boiler?



STEAM

 Temperature is consistent based on pressure
 Sterile



STEAM

 Steam is used for various applications
 Pasteurizing
 Comfort heating
 Humidification
 Cooking processes
 Feed preparation
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Time

Temperature Moisture

Steam flaking systems - conditioning
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STEAM GENERATION
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STEAM GENERATION

 Firetube Boilers
 Watertube Boilers



STEAM GENERATION

Cleaver Brooks CBEX Boiler



STEAM GENERATION

Cleaver Brooks CBEX Boiler



STEAM GENERATION

Clayton Steam Generator 



STEAM GENERATION

Clayton Steam Generator 



STEAM GENERATION

Clayton Steam Generator 



BOILER MAINTENANCE

 Annual inspections required all boilers 
operating at > 15 PSIG

 Hourly inspections required per California 
Title 8 Section 781 “Boiler Attendance”

 Water chemistry testing – should be 
completed daily at a minimum

 Testing Primary Low Water Cutout each shift



BOILER MAINTENANCE
 Excerpt from Travelers Insurance Risk 

control maintenance guidelines for boilers



BOILER MAINTENANCE

 Clayton Boiler water chemistry requirements



BOILER MAINTENANCE

 Typical Firetube water chemistry 
requirements



BOILER MAINTENANCE

 When making hourly rounds complete boiler 
log sheet

 Note boiler water level
 Note Feed water tank/DA Tank water level 

and pressure/temperature
 Inspect burner flame
 Note any leaks



BOILER FAILURES

 Typical boiler failures:
 Flame failure during run or pilot
 Low water shutdown
 Control faults
 Water chemistry out of compliance with 

established parameters
 Lack of maintenance
 Don’t ignore the problem, find the cause 

and resolve it!



BOILER FAILURES

% Boiler Efficiency Loss Due to Scaling
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BOILER FAILURES

Poor water chemistry 
resulting in tube failure



BOILER FAILURES

Lack of maintenance



BOILER FAILURES

Auxiliary Low Water Cutout 
not tested correctly and had 
failed



OVERVIEW

 How important is steam to your process?
 Without steam, no or limited production
 No or limited production costs you $$$$ in 

potential feed sales
 Customers will go to another supplier who 

can meet their immediate needs
 By the way, those customers may not come 

back



OVERVIEW
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