CAPT Occupational and Technical Skill Standards - Finalized

Chemical/Refining Process Technicians

	Number
	Skill Standard Name
	Definition

	1
	Process Variables 
	Knowledge of effects and relationships of process variables such as pressure, composition, temperature, level, and flow.

	2
	Operating Parameters
	Knowledge of normal operating procedures and design limits, and the differences between them.

	3
	System Components
	Knowledge of system components and their functions (e.g., stationary equipment, rotating equipment, instrumentation and controls).

	4
	Heat and or Material Balances
	Calculate heat and or material balance for quality and cost optimization.

	5
	Distillation
	Understanding of distillation fundamentals (e.g., boiling points, vapor pressures, latent heat, sensible heat, viscosity, applied pressure, flash points, and distillation curves) and batch and continuous distillation systems (e.g., atmospheric, vacuum, and azeotropic).

	6
	SHE (Safety, Health, & Environment)
	Understand incidents, hazards (e.g., electrical, physical, chemical, biological, environmental), risks (e.g., releases, equipment failures, chemical incompatibility, and other exposures), audits, investigations, and unsafe work practices, and awareness of critical federal, state, and local regulations (e.g., OSHA, EPA, USCG, and DOT; read and interpret MSDS sheets) in order to help ensure compliance with the regulations.

	7
	Procedures
	Understand and follow established procedures to operate safely, efficiently and in an environmentally sound manner (e.g., emergency, startup, shutdown, SOP, LOTO, emissions violations, and other OSHA regulated procedures).

	8
	Maintain Quality
	Optimize process systems by acquiring data and making adjustments. 

	9
	Instrumentation and Control Systems
	Knowledge of measurement, controls (e.g., indicators, recorders, and gauges), instrumentation (e.g., manual, automatic, cascade, and ratio) and Distributive Control Systems (DCS). 

	10
	Troubleshooting
	Ability to recognize a problem, collect and analyze information, define root cause, and take an appropriate plan of action.

	11
	Process Symbols
	Understand symbols used in process diagrams.

	12
	Use Process Drawings
	Interpret and sketch process diagrams (e.g., block/flow, process flow, and P&ID) in order to trace and learn systems, and to aid communication.

	13
	Stripping
	Understanding of stripping fundamentals (e.g., boiling points, vapor pressures, latent heat, sensible heat, viscosity, applied pressure, and flash points) and of the mediums used (e.g., steam, nitrogen, and air) and purposes (e.g., flash point control, H2S stripping, light ends removal).

	14
	Filtration
	Understanding of filtration fundamentals (e.g., filters, solvents, flow rate, pressure, particle size) and filtration systems (e.g., plate and frame, rotary vacuum, centrifuge, filter aids, cyclonic, sand filters).

	15
	Absorption
	Understanding of absorption fundamentals (e.g., relative solubility, temperature, feed rates) and absorption systems (e.g., scrubbing medium, towers) and purposes (e.g., removing hazardous gases, product purification, and product manufacturing).

	16
	Adsorption
	Understanding of adsorption fundamentals (capacity, saturation, regeneration, pressure differential) and paced or plate adsorption systems (e.g., ionic exchange, demineralizing, anthracite filters, and zeolites).

	17
	Extraction
	Understanding extraction fundamentals (e.g., distribution coefficient, solubility, specific gravity, interface) and liquid/liquid, liquid/solids, recycle streams, counter current, cross current, batch/continuous systems.

	18
	Dehydration 
	Understanding of dehydration fundamentals (e.g., drying medium temperature, psychometry – study of air/water/vapor, direct/indirect drying) and the purpose and types of dehydration systems (e.g., spray dryer, rotary vacuum dryer, and tray dryer)

	19
	Decanting
	Understanding of decanting fundamentals (e.g., specific gravity, residence time, interface, skimming).

	20
	Fired Heaters/Furnaces
	Knowledge of fired heat/furnace fundamentals (e.g., heat transfer, flame impinging) and systems (e.g., induced draft, forced draft, convection section, radiant section, shock bank, dampner, air registers).

	21
	Boilers
	Understanding of boiler fundamentals (e.g., boiling point, latent heat, superheat, radiant heat, desuperheating, chemical addition, H2O quality, thermal shock) and how the boiler system works (e.g., heat recovery).

	22
	Cooling Water 
	Understanding cooling H2O fundamentals (e.g., rate of evaporation, pH, conductivity, micro-bio content, chemical injection) and cooling water systems (e.g., counter flow, cross flow, temperature control).

	23
	Refrigeration
	Understanding of refrigeration fundamentals (e.g., energy transfer, sensible heat, latent heat, refrigerants, refrigeration expansion/contraction cycle) and the purpose and types of refrigeration systems (e.g., adsorption and mechanical steam driven, turbine, or electrical motor).

	24
	Heat Exchangers
	Understanding of heat exchanger fundamentals (e.g., temperature changes, conduction, convection, fouling, leaks, thermo-siphon) and types of heat exchangers (e.g., shell-tube, single pass, multiple pass, floating head, condensors, Gfin, Plate and frame, Fin fan, and cooling mediums).

	25
	Continuous Reaction
	Understanding of continuous reaction fundamentals (e.g., flow, temperature, reaction rate, feed quality & consistency, catalysts, and pressures) and continuous reaction systems (e.g., what is a fixed bed, liquid, catalyst injection, fluidized bed).

	26
	Batch Reaction
	Understanding of batch reaction system fundamentals (e.g., levels, temperature, reaction rate, feed quality and consistency, pressures, catalyst, agitation)

	27
	Steam Generation/Distribution
	Understanding of steam generation fundamentals (e.g., BFW– boiler feed water- quality;  superheaters; dry vs. wet steam; excess O2 control; excess O2 fuel air control; pressure-temperature relationship; boiler level; shrink and swell; three element control) and the purpose and types of steam generation systems (e.g., Drafts – natural, forced, balanced, induced fire-tubed, water tubed, tube and shell; Source of Heat – gas, oil, coal, electrical, dual fuel, and waste heat) and the understanding of steam distribution (e.g., headers, pressure let down, steam traps, and condensate recovery).

	28
	Electrical Generation/Distribution
	Understanding of electrical power generation (e.g., turbines, generators, auxiliary equipment, voltage, currents, Ohms, excitation, MCC-motor control center, emergency back-up supply) and power generation sources (e.g., cogen, auxiliary equipment, transformers, boilers, and turbines).

	29
	Waste Incineration
	Understanding of waste incineration fundamentals (e.g., air emissions, excess O2, NOx, VOC, phases of waste, temperature) and the purpose and types of waste incineration systems (e.g., natural, forced, balanced or induced draft, solid/vapor/liquid incinerators).

	30
	Flare
	Understanding of flare system fundamentals (e.g., density, process variables, emissions, opacity, sweep gas) and the purpose and types of flare systems (e.g., ground flare, vertical flare, equipment).

	31
	Instrument Air
	Understanding of instrument air fundamentals (e.g., compression, dewpoint, filtration, system pressure) and instrument air systems (e.g., dryers, filters, cycles, compressors, dessicant filters, switching, receivers, KO pots, back-ups – N2 utility air).

	32
	Utility Air
	Understanding of utility air fundamentals (e.g., higher pressure and moisture content than instrument air, compression, uses-pneumatics, atomization, waste treatment) and utility air systems (e.g., filters, compressors, headers, manifolds, and back-ups).

	33
	Material Sampling
	Knowledge of sampling techniques and of proper labeling procedures for samples collected.

	34
	Quality Assurance
	Interpret and verify quality (e.g., certificate of analysis) and quantity when receiving materials.

	35
	Hazard Labeling
	Knowledge of standard labeling systems (e.g., NFPA for equipment).

	36
	Equipment Monitoring
	Conduct physical inspections of equipment (e.g., tanks, pipes, drums, pumps, vents, and safety equipment).

	37
	Inventory Control
	Knowledge of inventory control fundamentals and its impact.

	38
	PPE
	Knowledge of personal protective equipment and their appropriate use.

	39
	Safety Equipment Operations
	Knowledge of operating safety equipment.


	Number
	Skill Standard Name
	Definition

	40
	Boiler Feed Water
	Understanding of boiler feed water fundamentals (e.g., pressures, phase change/flash point, uses, sources, make-ups, chemical treatment, hydrology) and boiler feed water systems (e.g., dearators, softeners, accumulators, demins, blow downs, condensate return).

	41
	Steam Condensate
	Understanding of condensate fundamentals (e.g., condensate purity, system pressure, uses, sources) and condensate systems (e.g., flash tanks, drain pots, desuper heater, steam traps, analyzers, let down stations).

	42
	Natural Gas
	Understanding of natural gas fundamentals (e.g., properties & chemistry of natural gas, uses – blanketing, fuel, processes, sources – local utilities, pipelines) and natural gas systems (e.g., pilot gas, compressors, regulators, KO pots, emergency shut downs).

	43
	Fuels 
	Understanding of fuel fundamentals—liquids, solids, and gases (e.g., sources, types, fluctuations in make-up, BTU) and fuel system components (e.g., regulators, knockouts, mixing areas, scrubbers, back-up systems, vaporizers, atomizers, conveyors).

	44
	Nitrogen
	Understanding of nitrogen fundamentals (e.g., inert, properties, hazards, uses, sources) and nitrogen systems (e.g., regulators, knock-out pots, generators-varies by site, compressors, analyzers, O2 content).

	45
	Water Systems
	Understanding of fundamentals of water systems (e.g., potable, process, utility, fire, service, storm, waste) and water system components (e.g., filtration, clarification, tanks, aeration, reverse osmosis, demineralization, and deionization). 
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