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	GENERAL TECHNICAL

	
	Mechanical systems personnel shall demonstrate a working level knowledge of steady-state heat transfer.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of thermodynamics.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of fluid mechanics.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the concepts, theories, and principles of basic material science.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge concerning the selection of appropriate components and materials in support of a mechanical system design or modification.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of mechanical diagrams, including:
· As-built drawings
· Piping and Instrumentation Diagrams (P&IDs)
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of installed mechanical equipment.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate working level knowledge of a typical diesel generator, including support systems.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the construction and operation of heat exchangers.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the theory and operation of heating, ventilation, and air conditioning (HVAC) systems.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of general piping systems.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of general construction, operation, and theory of valves.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of safety and relief devices.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of pump theory and operation.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of strainers and filters.
	
	
	
	
	
	
	     

	
	Mechanical system personnel shall demonstrate a working level knowledge of the basic components, operations, and theory of hydraulic systems.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the components, operation, and theory of pneumatic systems.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the basic design, construction, and operation of glovebox systems.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the principles of lubrication.
	
	
	
	
	
	
	     

	
	Mechanical system personnel shall demonstrate a familiarity level knowledge of reading and interpreting electrical diagrams and schematics.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a familiarity level knowledge of reading and interpreting electrical logic diagrams.
	
	
	
	
	
	
	     

	REGULATORY

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the requirements of DOE O 420.1B, Facility Safety, and the associated guidance of DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria Guide for Use with DOE O 420.1, Facility Safety; and DOE G 420.1-2, Guide for the Mitigation of Natural Phenomena Hazards for DOE Nuclear Facilities and Nonnuclear Facilities.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of safety in design as described and required in DOE O 413.3A, Program and Project Management for the Acquisition of Capital Assets, DOE M 413.3-1, Project Management for the Acquisition of Capital Assets and DOE-STD-1189-2008, Integration of Safety into the Design Process.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the following standards related to natural phenomena hazards:
· ASCE/SEI 43-05, Seismic Design Criteria for Structures, Systems, and Components in Nuclear Facilities
· DOE-STD-1020-2002, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities
· DOE-STD-1021-93, Natural Phenomena Hazards Performance Categorization Guidelines for Structures, Systems, and Components
· DOE-STD-1022-94, Natural Phenomena Hazards Site Characterization Criteria
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of DOE maintenance management requirements as defined in DOE O 433.1A, Maintenance Management Program for DOE Nuclear Facilities.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of DOE standard DOE-STD-1073-2003, Configuration Management.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a familiarity level knowledge of the codes and standards of the American Society of Testing and Materials (ASTM).
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the codes and standards of the American Society of Mechanical Engineers.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a familiarity level knowledge of the following organizations’ non-mechanical systems-specific codes and standards:
· American Petroleum Institute
· American National Standards Institute (ANSI)
· American Nuclear Society
· American Institute of Steel Construction
· National Fire Protection Agency (NFPA)
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a familiarity level knowledge of the codes and standards of the American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE).
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the quality control inspection techniques described in sections V and XI of the ASME Boiler and Pressure Vessel Code and the verification of mechanical systems integrity including:
· Ultrasonic test (UT)
· Visual inspection (VI)
· Magnetic particle test (MT)
· Dye-penetrant test (PT)
· Radiographic test (RT)
· Hydrostatic test (HT)
· Load test (LT).
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of problem analysis principles and the ability to apply techniques necessary to identify problems, determine potential causes of problems, and identify corrective actions.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of assessment techniques (such as the planning and use of observations, interviews, and document reviews) to assess facility performance and contractor design and construction activities, report results, and follow up on actions taken as the result of assessments.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the safety and health fundamentals of mechanical systems and/or components.
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of the following engineering design principles:
· Value engineering
· Systems engineering
· Life-cycle cost
· Reliability
· Availability
· Maintainability
· Human factors
	
	
	
	
	
	
	     

	
	Mechanical systems personnel shall demonstrate a working level knowledge of maintenance management practices related to mechanical systems.
	
	
	
	
	
	
	     



	[image: ]
	U.S. DEPARTMENT OF ENERGY
	

	



	U.S. DEPARTMENT OF ENERGY

	TECHNICAL QUALIFICATION PROGRAM — MECHANICAL SYSTEMS QUALIFICATION CARD

	




	

	COMPETENCY LEVELS:
	DA = Demonstrate the Ability, E = Expert, F = Familiarity, W = Working, NA = Not Applicable

	LEARNING METHODS:
	CBT = Computer-Based Training, CR = Classroom, DA = Detail Assignment, DJA = Developmental Job Assignment, OJT = On-the-Job Training, SA = Shadow Assignment, 
SS = Self-Study, WT = Walk-Through

	EVALUATION METHODS:
	EQ = Evaluation of Equivalencies, OE = Oral Evaluation, OP = Observation of Performance, WE = Written Exam
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8

	

	U.S. DEPARTMENT OF ENERGY

	TECHNICAL QUALIFICATION PROGRAM “TQP” 

	

	MECHANICAL SYSTEMS QUALIFICATION CARD CERTIFICATION OF COMPLETION

	The candidate has successfully completed the Mechanical Systems TQP Qualification. The candidate has successfully completed a final qualification activity consisting of a comprehensive written examination, an oral board examination, or a walkthrough and is recommended for final qualification.

	
	
	
	
	

	FIRST-LEVEL SUPERVISOR
	DATE



	

	U.S. DEPARTMENT OF ENERGY

	TECHNICAL QUALIFICATION PROGRAM “TQP” 

	

	MECHANICAL SYSTEMS FINAL QUALIFICATION

	The candidate has successfully completed the Mechanical Systems TQP Qualification.

	
	
	
	
	

	SECOND-LEVEL SUPERVISOR
	DATE
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