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 STANDARD COMPETENCIES: 
  
I. Explain and describe the responsibility of the following regulatory agencies: EPA, OSHA, DOT, NRC 
II. Describe the roles, responsibilities, and expectations of the Process Technician 
III. Describe the different types of teams encountered in the Process Industry 
IV. Identify factors that contribute to the failure of a team 
V. Use physical and chemical property characteristics to describe various states of matter (liquid, gas, and solids) 
VI. Describe and demonstrate how the common Gas Laws explains the relationship between temperature, pressure, and volume of gas 
VII. Describe the relationship between molecules, atoms, protons, neutrons, and electrons. 
VIII. Describe and demonstrate the method of measure for acids-bases. (What is pH?) 
IX. Discuss the safety, health, and environmental hazards found in the Process Industry. 
X. Explain the managerial and engineering controls used in the industry to minimize hazards and maximize worker and system protection in the workplace 
XI. Describe the four (4) components of Total Quality Management (TQM) and how it is applied in today’s workplace 
XII. Describe  and demonstrate the purpose or function of piping, valves, tanks, drums, and vessels in the Process Industry 
XIII. Explain the relationship of pressure to the vessel shape and wall thickness 
XIV. Describe the purpose of dikes, firewalls and containment walls around tanks, drums, and vessels 
XV. Describe and demonstrate the purpose or function of pumps, compressors and steam turbines in the Process Industry 
XVI. Identify what current (AC or DC) is most commonly used in the Processing Industry 
XVII. Describe the purpose or function of heat exchangers, cooling towers and a furnace in the Process Industry 
XVIII. Describe the operation of boilers in the Process Industry 
XIX. Describe and demonstrate the purpose or function of a distillation column or tower and process control instrumentation in the Process Industry 
XX. Describe the importance of knowing the properties of a chemical when performing distillation 
XXI. Discuss the different types of process utilities and their applications 
XXII. Describe the purpose or function of the different process auxiliary systems and their applications 
XXIII. Describe  and demonstrate the purpose or function of process systems drawings 

 TOPICAL OUTLINE: 
  
I. History of the Process Industry 
A. Growth & development 
B. Industry responses to current issues 
C. Regulatory agencies 
II. Your Career as a Process Technician 
A. Roles & responsibilities 
B. Future trends 
C. Union and non-union operations 
III. Working on Teams 
A. Types of teams 
B. Stages of team evolution 
C. Factors for failure 
IV. Basic Physics 
A. Physics in the process technology industry 
B. Physical property characteristics 
C. Boyle’s law, Charles¿ law, Dalton’s law, general gas law, Bernoulli’s law 
D. Hands On lab experience 
V. Basic Chemistry 
A. Chemistry in process technology 
B. Difference between organic and inorganic chemistry 
C. Acid and base (pH) 
D. Hands-on lab experience 
VI. Safety, Health, and the Environment 
A. Regulations impacting the process technology industry 
B. Compliance with regulations 
C. Consequences of non-compliance with regulations 
D. Personal protective equipment 
VII. Principles of Quality 
A. Four components of total quality management 
VIII. Statistical process control 
IX. Piping and Valves 
A. Materials used to manufacture piping and valves 
B. Types of piping and valves 
C. Monitoring and maintenance activities 
D. Hands-on lab experience 
i. Tanks, Drums, and Vessels 
E. The purpose of dikes, firewalls and containment walls 
F. Monitoring and maintenance activities 
G. Symbol usage 
H. Types of reactors 
X. Pumps 
A. Two common types of pumps 
B. Parts and operations of centrifugal and positive displacement pumps 
C. Hazards of improper operations 
D. Monitoring and maintenance activities 
E. Hands-on lab experience 
XI. Compressors 
A. Compressor functions and parts 
B. Common types of compressors 
C. Operations of different types of compressors 
D. Monitoring and maintenance activities 
XII. Steam Turbines 
A. The purpose and function of steam turbines 
B. Parts of a steam turbine 
C. Monitoring and maintenance activities 
XIII. Electricity and Motors 
A. AC and DC current 
B. Purpose and function of electric motors 
C. Hazards of improper inspection 
D. Monitoring and maintenance activities 
E. Hands-on lab experience 
XIV. Heat Exchangers 
A. Purpose and function 
B. Tube and shell exchangers 
C. Monitoring and maintenance activities 
XV. Cooling towers and fin fans 
A. Furnaces 
B. Operations and types of fuel used 
C. Types of furnaces 
D. Monitoring and maintenance activities 
E. Hands-on lab experience 
XVI. Boilers 
A. Boiler operations 
B. Parts and support systems 
C. Monitoring and maintenance activities 
XVII. Distillation 
A. Chemical properties when performing distillation 
B. Types of distillation units 
C. The distillation process 
D. Monitoring and maintenance activities 
E. Hands-on lab experience 
XVIII. Process Control Instrumentation 
A. Major types of process control instrumentation 
B. Variables controlled by instrumentation 
C. Applications and functions 
D. Monitoring and maintenance activities 
E. Hands-on lab experience 
XIX. Process Utilities 
A. Different types of process utilities 
B. Equipment associated with utility systems 
XX. Process Auxiliaries 
A. Purpose and functions 
B. Parts associated with different auxiliary systems 
XXI. Process Print Reading 
A. System drawings 
B. Drawing types 
C. Symbols used in drawing 
D. Hands-on lab experience 

