Chemical and Refining Process Technician
Skill Standards

: ! E;;S WORKFORCE

INVESTMENT COUNCIL




CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Skills and Knowledge Definitions

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.
4. Heat and/or Material Balances - Calculate heat and or material balance for quality and cost optimization.
5. Distillation - Understanding of distillation fundamentals and batch and continuous distillation systems.

6. SHE (Safety, Health, & Environment) - Understand incidents, hazards, risks, audits, investigations, and
unsafe work practices, and awareness of critical federal, state, and local regulations.

7. Instrumentation and Control Systems - Knowledge of measurement, controls, instrumentation, and
Distributive Control Systems (DCS).

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

9. Process Symbols - Understand symbols used in process diagrams.
10. Process Drawings - Ability to interpret and sketch process diagrams.

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

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

13. Absorption - Understanding of absorption fundamentals (relative solubility, temperature, feed rates) and
absorption systems (scrubbing medium, towers) and purposes (removing hazardous gasses, product
purification, product manufacturing).

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

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

16. Dehydration - Understanding of dehydration fundamentals (drying medium temperature, psychometry,
direct/indirect drying) and the purpose and types of dehydration systems (spray dryer, rotary vacuum dryer,
tray dryer).

17. Decanting - Understanding of decanting fundamentals (specific gravity, residence time, interface,
skimming).

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

19. Boilers - Understanding of boiler fundamentals (boiling point, latent heat, superheat, radiant heat,
desuperheating, chemical addition, water quality, thermal shock) and how the boiler system works (heat
recovery).

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

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

22. Heat Exchangers - Understanding of heat exchanger fundamentals (temperature changes, conduction,
convection, fouling, leaks, thermo-siphon) and types of heat exchangers (shell-tube, single pass, multiple
pass, floating head, condensers, Gfin, plate and frame, fin fan, and cooling mediums).

23. Continuous Reaction - Understanding of continuous reaction fundamentals (e.qg., 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).

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

25. 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).

26. 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).

27. Waste Incineration - Understanding of waste incineration fundamentals (e.g., air emissions, excess 02,
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).

28. 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).

29. 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).

30. Instrument Air - Understanding of instrument air fundamentals (dew point, filtration, system pressure) and
instrument air systems (dryers, filters, cycles, compressors, desiccant filters, switching, receivers, KO pots,
backups - N2 utility air).

31. 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.qg.,
filters, compressors, headers, manifolds, and back-ups).
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32. Material Sampling - Knowledge of material sampling techniques and of proper labeling procedures for
samples collected.

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

34. Equipment Monitoring - Ability to conduct physical inspections of equipment (tanks, pipes, drums, pumps,
vents, and safety equipment).

35. Inventory Control - Knowledge of inventory control fundamentals and its impact.

36. PPE - Knowledge of personal protective equipment and its appropriate use.

37. Safety Equipment Operations - Knowledge of operating safety equipment.

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

39. 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).

40. 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).

41. Fuel Gas - 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).

42. Nitrogen - Understanding of nitrogen fundamentals and nitrogen systems.
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Critical Work Key Activity | Key Activity | Key Activity | Key Activity | Key Activity | Key Activity | Key Activity | Key Activity
Function
1.1 Monitor n F 1.4 Monitor 1.5 Monitor and 1.6 Monitor and | 1.7 Monitor and | 1.8 Monitor and
1. Control and regulate ;nzd reMﬁgigr :.ésu:g?emf?ﬁrraatlir:)i and regulate regulate regulate regulate regulate
Separation Systems | distillation dreg 9 absorption adsorption extraction dehydration decanting
stripping system | system
system system system system system system
2.1 Monitor and . . 2.4 Monitor 2.5 Monitor and
2. Control Heat regulate fired G Monlto_r 2l || 2 LIErer gnd and regulate regulate heat
regulate boiler regulate cooling - .
Exchange Systems heaters/ furnace svstem water svstem refrigeration exchanger
system Y Y system system
3.1 Monitor and n
3. Control Reaction regulate ?e'gu:\:\?engg:cind
Systems continuous :
reaction system reaction system
4. Control fééulgﬂtgl‘:g;;nd 4.2 Monitor electrical generation
Generation Systems system and/or distribution system
5.4 Monitor

5. Control Waste
Treatment and/or
Destruction Systems

5.1 Monitor and
regulate thermal
oxidation system

5.2 Monitor and
regulate flare
system

5.3 Monitor and
regulate storm
water system

and regulate
waste water
system

6. Control Utility
Systems

6.1 Monitor and
regulate
instrument air
system

6.2 Monitor and
regulate utility air
system

6.3 Monitor and
regulate process
water system

6.4 Monitor
and regulate
potable water
system

6.5 Monitor and
regulate fire
water system

6.6 Monitor and
regulate service
water system

6.7 Monitor and
regulate boiler
feed water

6.8 Monitor and
regulate
condensate
system

6.9 Monitor and
regulate natural
gas system

6.10 Monitor
and regulate fuel
gas system

6.11 Monitor
and regulate
nitrogen system
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
Drums Valves Dryers
1.1 Monitor and 1.1.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
distillation system specifications. P g Extruders Condenser Incinerator
System Components Flares Generators Basins
1.1.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Cryogenic unit Aerators Superheaters
equipment, raw materials, utilitiesand | Balances E:ﬁ:&”;':::s E(')ar:('fl'i‘:trs :ﬁeglyuzgm
other resources. Distillation Skimmers Hand truck Safety shower
1.1.3 Product/process meets established Ztleam traps SHI'CZe; S:'t E!rSt aid k:[
e . SHE Safet ’ Health, & oves ar a Ire monitors
process specifications. Envir(onmeynt) Respirator Eyewash fountain Tower (tray,
1.1.4 Equipment is monitored and maintained Acid suit FRCs (Flame packed)
according to manufacturer/company Instrumentation and Control Eg;:quf_ ng;ﬁ\agr;t ?:;arators/traps
operational parameters, safety Systems Contained Thermal suit Microfiltration
standards and government regulations. Troubleshooti Breathing Furnaces/fired equipment
i ) i i roubleshooting Apparatus) heaters Desuperheaters
il . Face shie Fire extinguisher eat exchangers
1.1.5 Equipment maintenance is coordinated personal Protective and/or hield : ineuish H h
according to mechanical requirements, Safety Equi 0 . Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment atety Equipment Operations | centers Control valve fans)

malfunction.

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.1.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt according to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.1.7 Eqmpm'ent 1S returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.1.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
1.2 Monitor and 1.2.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate stripping production level per company . Compressors Demisters Meters
system specifications. Operating Parameters Extruders Condenser Incinerator
System Components Flares Generators Basins
1.2.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and | Balances E:ﬁ:&”;':::s E(')ar:('fl'i‘:trs :Zieglyuzgm
other resources. ;
duct/ liched SHE (Safety, Health, & Steam waps Sicker sut sk
1.2.3 Product/process meets establishe Envi
nvironment) Gloves Hard hat Fire monitors
process specifications. Instrumentation and Control Respirator Eyewash fountain Tower (tray,
1.2.4 Equipment is monitored and maintained Acid suit FRCs (Flame packed)
) Systems Ear muffs Retardant API
according to manUfaCturer/Company SCBA (Self- Clothing) separators/traps
operational parameters, safety Troubleshooting Contained Thermal suit Microfiltration
standards and government regulations. Striopi Breathing Furnaces/fired equipment
. . ) ) ripping Apparatus) heaters Desuperheaters
1.2.5 Equipment maintenance is coordinated Equipment Monitorin Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, quip g Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Personal Protective and/or
Safety Equipment Operations

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.2.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt accordlng to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.2.7 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.2.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
1.3 Monitor and 1.3.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate filtration production level per company 0 ing P Compressors Demisters Meters
system specifications. perating Parameters Elxtruders gondenser :-:ci.nerator
ares enerators asins
1.3.2 Production costs which are controlled by System Components Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
. . s R Economizer Clarifiers Safety boots
equipment, raw materials, utilities and Environment) Switch gears Fork lift Ear plugs
other resources. . Skimmers Hand truck Safety shower
) Instrumentation and Control Steam t Slicker suit First aid kit
1.3.3 Product/process meets established Syst €am traps Icker sul Irst aid ki
o ystems Gloves Hard hat Fire monitors
process specifications. . Respirator Eyewash fountain Tower (tray,
. . . . Troubleshooting Adid suit FRCs (FI ked)
1.3.4 Equipment is monitored and maintained cid sul s (Flame packe
according to manufacturer/compan Filtration Ear muffs Retardant API
. g pany SCBA (Self- Clothing) separators/traps
operational parameters, safety . Material Sampling Contairjed Thermal su.it Microfiltration
standards and government regulations. Breathing Furnaces/fired equipment
. . . . Equipment Monitoring Apparatus) heaters Desuperheaters
1.3.5 Equipment maintenance is coordinated Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, Personal Protective and/or Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Safety Equipment Operations

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.3.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt accordlng to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.3.7 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.3.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
Drums Valves Dryers
1.4 Monitor and 1.4.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
absorption system specifications. p g Extruders Condenser Incinerator
System Components Flares Generators Basins
1.4.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Cryogenic unit Aerators Superheaters
. . s Economizer Clarifiers Safety boots
equipment, raw materials, utilities and
quip ’ ’ Balances Switch gears Fork lift Ear plugs
SHE (safety, ealth & | e | | ey o
1.4.3 Product/process meets established .
/p £ cati Environment) Gloves Hard hat Fire monitors
process specitications. Instrumentation and Control Respirator Eyewash fountain Tower (tray,
1.4.4 Equipment is monitored and maintained | ¢ (o Acid 5“:( FRCs ijIame packed)
. Ear muffs Retardant API
according to manUfaCturer/Company SCBA ;JSeIf— Clothing) separators/traps
operational parameters, safety Troubleshooting Contained Thermal suit Microfiltration
standards and government regulations. Absorption Breathing Furnaces/fired equipment
145 Equi t int i dinated sorptio Apparatus) heaters Desuperheaters
S quipment maintenance Is coordinate Material Samolin Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, pling Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Equipment Monitoring

Personal Protective and/or

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.4.6 Equipment is prepared for mechanical Safety Equipment Operations Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Rgactors (batch
Lockout/T t dine t Drum dolly loops, stirred tank or

Ockout/lagout according to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.4.7 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.4.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
1.5 Monitor and 1.5.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
adsorption system specifications. p g Extruders Condenser Incinerator
System Components Flares Generators Basins
1.5.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
. . s R Economizer Clarifiers Safety boots
equipment, raw materials, utilities and Environment) Switch gears Fork lift Ear plugs
other resources. . Skimmers Hand truck Safety shower
) Instrumentation and Control Steam t Slicker suit First aid kit
1.5.3 Product/process meets established Syst €am traps Icker sul Irst aid ki
£ cati ystems Gloves Hard hat Fire monitors
process specitications. Troubleshooting Respirator Eyewash fountain Tower (tray,
1.5.4 Equipment is monitored and maintained ?Cid 5“:( ;RCS ijIame Z‘;Tked)
. . ar mutrs etardant
accord!ng to manufacturer/company Adsorption SCBA (Self- Clothing) separators/traps
operational parameters, safety . Equipment Monitoring Contairjed Thermal su.it Microfiltration
standards and government regulations. Breathing Furnaces/fired equipment
. . . . Personal Protective and/or Apparatus) heaters Desuperheaters
1.5.5 Equipment maintenance is coordinated Safety Equipment O era/tions Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, y EQuip P Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.5.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt accordlng to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.5.7 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.5.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
1.6 Monitor and 1.6.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
extraction system specifications. P & Extruders Condenser Incinerator
System Components Flares Generators Basins
1.6.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
. . s ! ! Economizer Clarifiers Safety boots
equipment, raw materials, utilities and i
quip ’ ’ Environment) Switch gears Fork lift Ear plugs
other resources. . Skimmers Hand truck Safety shower
) Instrumentation and Control Steam t Slicker suit First aid kit
1.6.3 Product/process meets established Systems €am traps Icker sul Irst aid ki
ificati Y Gloves Hard hat Fire monitors
process specitications. Troubleshooting Respirator Eyewash fountain Tower (tray,
1.6.4 Equipment is monitored and maintained Acid 5“:( FRCs ijIame packed)
. . Ear muffs Retardant API
accord!ng to manufacturer/company Extraction SCBA (Self- Clothing) separators/traps
operational parameters, safety . Material Sampling Contairjed Thermal su.it Microfiltration
standards and government regulations. Breathing Furnaces/fired equipment
. . . . Equipment Monitoring Apparatus) heaters Desuperheaters
1.6.5 Equipment maintenance is coordinated Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, Personal Protective and/or Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Safety Equipment Operations

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.6.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt accordlng to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

167 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.6.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
1.7 Monitor and 1.7.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
dehydration specifications. p g Extruders Condenser Incinerator
t Svstem Components Flares Generators Basins
system 1.7.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
: . s K Economizer Clarifiers Safety boots
equipment, raw materials, utilities and Environment) Switch gears Fork lft Ear plugs
other resources. . Skimmers Hand truck Safety shower
) Instrumentation and Control Steam t Slicker suit First aid kit
1.7.3 Product/process meets established Systems €am traps lcker sul irstaia ki
. Y Gloves Hard hat Fire monitors
process specifications. . Respirator Eyewash fountain Tower (tray,
. . . . Troubleshooting Adid suit FRCs (FI ked)
1.7.4 Equipment is monitored and maintained EC' Su'ﬁ i S y ame Zf: e
. . ar mutrs etardant
accorti!ng tlo manufz;cturer/fcimpa ny Dehydration SCBA (Self- Clothing) separators/traps
operational parameters, safe . i i icrofiltrati
p p y ' Personal Protective and/or Contalrjed Thermal su.|t Mlcroflltratlon
standards and government regulations. safety Equi {0 ‘i Breathing Furnaces/fired equipment
. . . . atety equipment Uperations Apparatus) heaters Desuperheaters
1.7.5 Equipment maintenance is coordinated Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.7.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt accordlng to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.7.7 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.7.8

Process variables meet product and
equipment parameters

Cooling towers
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Occupational Title:

Critical Work Function 1. Control Separation Systems Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
1.8 Monitor and 1.8.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate decanting production level per company . Compressors Demisters Meters
system specifications. Operating Parameters Extruders Condenser Incinerator
System Components Flares Generators Basins
1.8.2 Production costs which are controlled by Y P Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
. . s R Economizer Clarifiers Safety boots
equipment, raw materials, utilities and Environment) Switch gears Fork lft Ear plugs
other resources. . Skimmers Hand truck Safety shower
) Instrumentation and Control Steam t Slicker suit First aid kit
1.8.3 Product/process meets established Systems €am traps Icker sul Irst aid kI
ificati Y Gloves Hard hat Fire monitors
process specitications. Troubleshooting Respirator Eyewash fountain Tower (tray,
1.8.4 Equipment is monitored and maintained ?Cid 5“:( ;RCS ijIame Z‘;Tked)
. . ar muffs etardant
according to manufacturer/company Decanting SCBA EJSeIf— Clothing) separators/traps
operational parameters, safety . Material Sampling Contairjed Thermal su.it Microfiltration
standards and government regulations. Breathing Furnaces/fired equipment
. . . . Equipment Monitoring Apparatus) heaters Desuperheaters
1.8.5 Equipment maintenance is coordinated Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, Personal Protective and/or Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)

malfunction.

Safety Equipment Operations

Reverse osmosis
unit

(regulator)
Instrumentation

Heat recovery
steam generator

1.8.6 Equipment is prepared for mechanical Safety (analyzers, (waste heat boiler)
work including shut down and goggles/glasses gauges, control Reactors (batch
. Drum dolly loops, stirred tank or
LOCkOUt/TagOUt accordlng to company Pumps (centrifugal, temperature continuous stirred

policy.

vacuum, positive
displacement)

sensing devices)
Tools (such as

tank, fixed bed
catalyst or fluidized

1.8.7 EqUIpm.ent IS returhed to ser.V|ce . Drivers (such as sample thief, bed catalyst)
following mechanical work including electrical motors, strapping tape, Fittings
verifying work, completing steam turbines, gas | pipe wrench, Safety harness
Lockout/Tagout, completing paperwork turbines, air channel locks, Personal lift
and start-up according to company drivers) valve wrenches) Computers

) Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)

1.8.8

Process variables meet product and
equipment parameters

Cooling towers
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 1: Control Separation Systems

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the
work.

Occupational Title: Chemical/Refining Process Technician
CWF 1 Control Separation Systems

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
4 3 2 3 3 3 3 4 4 3 2 3 3 3 2 2 2

Statement of Assessment for Critical Work Function 1:

The statements of assessment can do any of several things:
e Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.
o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.
o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:

(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.

(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between processes
and devices.

(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.
(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 2. Control Heat Exchange Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . Drums Valves Dryers
2.1 Monitor and 2.1.1 Heat transfer rates meet desired Process Variables Hoses Filters Eductors
regulate fired temperature per process/equipment . Compressors Demisters Meters
heaters/furnace specifications. Operating Parameters Extruders Condenser Incinerator
system System Components Flares Generators Basins
2.1.2 Production costs which are controlled by 4 P Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Balances Cryogenic unit Aerators superheaters
equipment, raw materials, utilities and Economizer Cla”f'.ers Safety boots
th SHE (Safety, Health, & Switch gears Fork lift Ear plugs
other resources. Environment) Skimmers Hand truck Safety shower
2.1.3 Product/process meets established Ztleam traps i'"‘:kde; st“'t E!rSt aid k:‘
PE— Instrumentation and Control oves arana ire monitors
process speC|f|cat|ons. Svstems Respirator Eyewash fountain Tower (tray,
2.1.4 Equipment is monitored and maintained b "Emd 5“2 :RCS EjFlamS hing) Z‘;Tkeo')
- . ar muffs etardant Clothing
according to manufacturer/company Troubleshooting SCBA (Self-Contained | Thermal suit separators/traps
operational parameters,.safety standards Fired Heaters/Furnaces Breathiﬁg Apparatus) | Furnaces/fired Microfiltration
and government regulations. Face shield heaters equipment
Heat Exchangers Motor control centers | Fire extinguisher Desuperheaters

2.1.5

2.1.6

2.1.7

2.1.8

Equipment maintenance is coordinated
according to mechanical requirements,
maintenance schedule or equipment
malfunction.

Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service following
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and start-up
according to company policy.

Process variables meet product and
equipment parameters.

Equipment Monitoring

Personal Protective and/or
Safety Equipment Operations

Natural Gas

Fuel Gas

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery
steam generator
(waste heat
boiler)

Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or
fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 2. Control Heat Exchange Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
X . X Drums Valves Dryers
2.2 I l\t/logltf?r and | 2.2.1 Heat transfer rates meet desired Process Variables Hoses Filters Eductors
regulate boller H . i
syztem temperature per process/equipment Operating Parameters Compressors Demisters Me.ters
specifications. ) Extruders Condenser InC|.nerator
Heat and/or Material Balances Flares Generators Basins
2.2.2 Production costs which are controlled by ¢ ith Boilers Transformers pH meters
operators indicate efficient use of E:‘iéﬁ%ﬁ% Health, & Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and Economizer Clarifiers safety boots
. Switch gears Fork lift Ear plugs
other resources. Instrumentation and Control Skimmers Hand truck Safety shower
. Systems i i irst aid ki
2.2.3 Product/process meets established ¥ Steam traps Slicker suit First aid kit
ificati Fired Heaters/Furnaces Gloves Hard hat Fire monitors
process specitications. Respirator Eyewash fountain Tower (tray,
2.2.4 Equipment is monitored and maintained | Boilers Acid suit FRCs (Flame packed)
according to manufacturer/compan . Ear muffs Retardant Clothing) | API
X g pany Steam Generation SCBA (Self-Contained | Thermal suit separators/traps
operational parameters, safety standards P | Protecti dlor Safet Breathing Apparatus) | Furnaces/fired Microfiltration
and government regulations. Eers.'ona rg ective anajor salety | ;e shield heaters equipment
quipment Operations Motor control centers | Fire extinguisher Desuperheaters

225

2.2.6

2.2.7

2.2.8

Equipment maintenance is coordinated
according to mechanical requirements,
maintenance schedule or equipment
malfunction.

Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service following
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and start-up
according to company policy.

Process variables meet product and
equipment parameters.

Boiler Feed Water
Steam Condensate
Natural Gas

Fuel Gas

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery
steam generator
(waste heat
boiler)

Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or
fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 2. Control Heat Exchange Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
) . . . Drums Valves Dryers
2.3 l\llkimtor Tnd 2.3.1 Cooling rates meet desired temperature Process Variables Hoses Filters Eductors
regulate cooling per process/equipment specifications i Compressors Demisters Meters
. Operating Parameters P
water system . . P 9 Extruders Condenser Incinerator
2.3.2 Production costs which are controlled by | gystem Components Flares Generators Basins
operators indicate efficient use of ol ial Bal Boilers Transformers pH meters
equipment, raw materials, utilities and Heat and/or Material Balances Cryogenic unit Aerators Superheaters
other resources. SHE (Safety, Health, & Ecqnomlzer C|a|’|f|4eI’S Safety boots
Environment) Switch gears Fork lift Ear plugs
2.3.3 Product/process meets established Skimmers Hand truck Safety shower
process specifications. Instrumentation and Control Steam traps Slicker suit F?rst aid Ifit
Systems Gloves Hard hat Fire monitors
2.3.4 Equipment is monitored and maintained ) Respirator Eyewash fountain Tower (tray,
according to manufacturer/company Troubleshooting Acid suit FRCs (Flame packed)
operational parameters, safety standards | Cooling Water Ear muffs Retardant Clothing) | API
P P . y 9 SCBA (Self-Contained Thermal suit separators/traps
and government regulations. Heat Exchangers Breathing Apparatus) | Furnaces/fired Microfiltration
. . . . Face shield heaters equipment
2.3.5 Equipment maintenance i rdin . -
3.5 Equipment maintenance is coordinated Material Sampling Motor control centers | Fire extinguisher Desuperheaters

2.3.6

2.3.7

2.3.8

according to mechanical requirements,
maintenance schedule or equipment
malfunction.

Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service following
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and start-up
according to company policy.

Process variables meet product and
equipment parameters.

Equipment Monitoring

Personal Protective and/or Safety
Equipment Operations

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery
steam generator
(waste heat
boiler)

Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or
fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 2. Control Heat Exchange Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
) . . . . Drums Valves Dryers
2.4 |\I/|(1nlt0r and 2.4.1 Production rates meet desired production | Process Variables Hoses Filters Eductors
regulate level per company specifications i Compressors Demisters Meters
: : . Operating Parameters P
refrigeration . . P 9 Extruders Condenser Incinerator
system 2.4.2 Production costs which are controlled by System Components Flares Generators Basins
operators indicate efficient use of ol ial Bal Boilers Transformers pH meters
equipment, raw materials, utilities and Heat and/or Material Balances Cryogenic unit Aerators Superheaters
other resources. SHE (Safety, Health, & Ecqnomlzer C|a|’|f|4eI’S Safety boots
Environment) Switch gears Fork lift Ear plugs
2.4.3 Product/process meets established Skimmers Hand truck Safety shower
process specifications. Instrumentation and Control Steam traps Slicker suit First aid kit
Systems Gloves Hard hat Fire monitors
2.4.4 Equipment is monitored and maintained ) Respirator Eyewash fountain Tower (tray,
according to manufacturer/company Troubleshooting Acid suit FRCs (Flame packed)
operational parameters, safety standards | Refrigeration Ear muffs Retardant Clothing) | API
P P . y 9 SCBA (Self-Contained Thermal suit separators/traps
and government regulations. Equipment Monitoring Breathing Apparatus) | Furnaces/fired Microfiltration
. . . . Face shield heaters equipment
2.4.5 Equipment maintenancei rdin .
> Equipment maintenance is coordinated Personal Protective and/or Safety | motor control centers | Fire extinguisher Desuperheaters

2.4.6

247

24.8

according to mechanical requirements,
maintenance schedule or equipment
malfunction.

Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service following
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and start-up
according to company policy.

Process variables meet product and
equipment parameters.

Equipment Operations

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery
steam generator
(waste heat
boiler)

Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or
fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 2. Control Heat Exchange Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
i . . Drums Valves Dryers
2.5 Monitor and 2.5.1 Heat transfer rates meet desired Process Variables Hoses Filters Eductors
regulate heat temperature per process/equipment Operating Parameters Compressors Demisters Meters
exchanger system specifications. Extruders Condenser Incinerator
System Components Flares Generators Basins
2.5.2 Production costs which are controlled by d/ ial Bal Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Balances Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and SHE (Safety, Health, & Economizer Clarifiers Safety boots
Environment) Switch gears Fork lift Ear plugs
other resources. Skimmers Hand truck Safety shower
2.5.3 Product/process meets established Instrumentation and Control Steam traps Slicker suit First aid kit
ificati Systems Gloves Hard hat Fire monitors
process specitications. ] Respirator Eyewash fountain Tower (tray,
2.5.4 Equipment is monitored and maintained Troubleshooting ?Cid SU:( ;RCS EjFlam(; i) Z‘:’Tked)
. . ar muffs etardant Clothing
accord!ng to manufacturer/company Cooling Water SCBA (Self-Contained Thermal suit separators/traps
operational parameters, safety standards Heat Exchangers Breathing Apparatus) | Furnaces/fired Microfiltration
and government regulations. ) o Face shield heaters equipment
Equipment Monitoring Motor control centers | Fire extinguisher Desuperheaters

255

2.5.6

2.5.7

2.5.8

Equipment maintenance is coordinated
according to mechanical requirements,
maintenance schedule or equipment
malfunction.

Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service following
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and start-up
according to company policy.

Process variables meet product and
equipment parameters.

Personal Protective and/or Safety
Equipment Operations

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery
steam generator
(waste heat
boiler)

Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or
fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 2: Control Heat Exchange Systems

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the
work.

Occupational Title: Chemical/Refining Process Technician

CWEF 2 Control Heat Exchange Systems
Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
3 3 2 2 4 3 2 4 3 3 3 3 3 2 2 1 1

Statement of Assessment for Critical Work Function 2:

The statements of assessment can do any of several things:
o Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.
o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.
o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:

(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.

(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between processes
and devices.

(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.
(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 3. Control Reaction Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . . Drums Valves Dryers
3.1 Monitor and 3.1.1 Chemical reaction rates meet desired Process Variables Hoses Filters Eductors
regulate continuous production level per company Operating Parameters Compressors Demisters Meters
reaction system g . i
Yy specifications. System Components Extruders Condenser Incinerator
) Flares Generators Basins
3.1.2 Production costs which are controlled by Heat and/or Material Boilers Transformers pH meters
operators indicate efficient use of Balances Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and SHE (Safety, Health, & Ecqnom'zer Clar'f{ers Safety boots
Environment) Switch gears Fork lift Ear plugs
other resources. Skimmers Hand truck Safety shower
3.1.3 Product/process meets established process Instrumentation and Control Steam traps Slicker suit F!rst aid Iflt
ificati Systems Gloves Hard hat Fire monitors
specifications. Troubleshooting Respirator Eyewash fountain Tower (tray,
3.1.4 Equipment is monitored and maintained . , Acid suit FRCs (Flame packed)
. Continuous Reaction Ear muffs Retardant API
accordlng to manufacturer/company If lothi
. Equipment Monitoring SCBA (Self- Clothing) separators/traps
operational parameters, safety standards _ Contained Thermal suit Microfiltration
and government regulations. Personal Protective and/or Breathing Furnaces/fired equipment
. . . . Safety Equipment Operations | Apparatus) heaters Desuperheaters
3.1.5 Equipment maintenance is coordinated Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)
malfunction Reverse osmosis (regulator) Heat recovery
' unit Instrumentation steam generator
3.1.6 Equipment is prepared for mechanical work Safety (analyzers, gauges, | (waste heat boiler)
including shut down and Lockout/Tagout goggles/glasses control loops, Reactors (batch
dine t l Drum dolly temperature stirred tank or
according to company policy. Pumps sensing devices) continuous stirred
3.1.7 Equipment is returned to service following (centrifugal, Tools (such as tank, fixed bed
. . . e vacuum, positive sample thief, catalyst or fluidized
mechanical work including verifying work, ; i
. . displacement) strapping tape, bed catalyst)
completing Lockout/Tagout, completing Drivers (such as pipe wrench, Fittings
paperwork and start-up according to electrical motors, | channel locks, Safety harness
company policy. steam turbines, valve wrenches) Personal lift
gas turbines, air Tubing Computers
3.1.8 Process variables meet product and drivers) Tanks upPs
equipment parameters. Piping Re5|r.15 (uninterruptible
Scrubbers Cooling towers power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 3. Control Reaction Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . Drums Valves Dryers
3.2 Monitor and 3.2.1 Chemical reaction rates meet desired Process Variables Hoses Filters Eductors
regulgte bat(t:h production level per company Operating Parameters Compressors Demisters Meters
reaction system o . ;
Yy speC|f|cat|ons. System Components Extruders Condenser InC|.nerator
) Flares Generators Basins
3.2.2 Production costs which are controlled by Heat and/or Material Boilers Transformers pH meters
operators indicate efficient use of Balances Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and SHE (Safety, Health, & Ecqnom'zer Cla”f'.ers Safety boots
Environment) Switch gears Fork lift Ear plugs
other resources. Skimmers Hand truck Safety shower
3.2.3 Product/process meets established process Instrumentation and Control Steam traps Slicker suit First aid kit
ificati Systems Gloves Hard hat Fire monitors
specifications. . Respirator Eyewash fountain Tower (tray,
. . . o Troubleshooting Acid sui FRCs (Fl ked
3.2.4 Equipment is monitored and maintained , cid suit s (Flame packed)
. Batch Reaction Ear muffs Retardant API|
accordlng to manufacturer/company If lothi
. Equipment Monitoring SCBA (Self- Clothing) separators/traps
operational parameters, safety standards ) Contained Thermal suit Microfiltration
and government regulations. Personal Protective and/or Breathing Furnaces/fired equipment
. . . . Safety Equipment Operations | Apparatus) heaters Desuperheaters
3.2.5 Equipment maintenance is coordinated Face shield Fire extinguisher Heat exchangers
according to mechanical requirements, Motor control Metatarsal guard (coolers, reboilers,
maintenance schedule or equipment centers Control valve fans)
malfunction Reverse osmosis (regulator) Heat recovery
’ unit Instrumentation steam generator
3.2.6 Equipment is prepared for mechanical work Safety (analyzers, gauges, | (waste heat boiler)
including shut down and Lockout/Tagout goggles/glasses control loops, Reactors (batch
. . rum dolly temperature stirred tank or
d t | D doll irred tank
according to company policy. Pumps (centrifugal, | sensing devices) continuous stirred
3.2.7 Equipment is returned to service following vacuum, positive | Tools (such as tank, fixed bed
. . R e . displ t le thief, talyst
mechanical work including verifying work, splacemen ) sampie thiet, catalyst or
. . Drivers (such as strapping tape, fluidized bed
completing Lockout/Tagout, completing electrical motors, pipe wrench, catalyst)
paperwork and start-up according to steam turbines, gas | channel locks, Fittings
company policy. turbines, air valve wrenches) Safety harness
drivers) Tubing Personal lift
3.2.8 Process variables meet product and Piping Tanks Computers
Scrubbers Resins UPS

equipment parameters.

Cooling towers

(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 3: Control Reaction Systems

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the

work.

Occupational Title: Chemical/Refining Process Technician

CWEF 3 Control Reaction Systems

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
4 3 2 3 4 3 3 4 4 3 3 3 3 3 4 2 3

Statement of Assessment for Critical Work Function 3:

The statements of assessment can do any of several things:
e Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.

o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.

o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between processes

and devices.

(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.

(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 4. Control Generation Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . Drums Valves Dryers
4.1 Monitor and 4.1.1 Production rates meet desired Process Variables Hoses Filters Eductors
regulate steam production level per company Operating Parameters Compressors Demisters Meters
system o . .
Y specifications. System Components Extruders Condenser InC|.nerator
) Flares Generators Basins
4.1.2 Production costs which are controlled Heat and/or Material Balances Boilers Transformers pH meters
by operators indicate efficient use of SHE (Safety, Health, & Ervogenjc unit éfré;ors EU;Jerhsaters
equipment, raw materials, utilities and | Environment) conomizer ariners atety boots
’ Switch gears Fork lift Ear plugs
other resources. Instrumentation and Control Skimmers Hand truck Safety shower
4.1.3 Product/process meets established Systems (Satleam traps SH"C';er'] 5:” E!“‘ta'd k,'ct
. Troubleshootin oves ard ha ire monitors
process specifications. i 9 Respirator Eyewash Tower (tray, packed)
4.1.4 Equipment is monitored and maintained | BOllers Acid su:( fount(ailn APl sefplaratprs/traps
. Steam Generation Ear muffs FRCs (Flame Microfiltration
accord!ng to manUfaCturer/company ) SCBA (Self-Contained | Retardant equipment
operational parameters, safety Perspnal Protectlvg and/or Safety Breathing Apparatus) | Clothing) Desuperheaters
standards and government regulations. | Equipment Operations Face shield Thermal suit Heat exchangers
. . . . Boiler Feed Water Motor control Furnaces/fired (coolers, reboilers, fans)
4.1.5 Equipment maintenance is coordinated centers heaters Heat recovery steam
according to mechanical requirements, | Steam Condensate Reverse osmosis unit | Fire extinguisher | generator (waste heat
maintenance schedule or equipment Safety Metatarsal boiler)
malfunction. goggles/glasses guard Reactors (ba}ch stirred
Drum dolly Control valve tank or continuous

4.1.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

4.1.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

4.1.8 Process variables meet product and
equipment parameters.

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

(regulator)
Instrumentation
(analyzers,
gauges, control
loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape,
pipe wrench,
channel locks,
valve wrenches)
Tubing

Tanks

Resins

Cooling towers

stirred tank, fixed bed
catalyst or fluidized bed
catalyst)

Fittings

Safety harness

Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 4. Control Generation Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
' ieal distributi ; Process Variables Drums valves Dryers
4.2 Monitor 4.2.1 Electrical distribution meets desired Hoses Filters Eductors
e"':‘Ctr'C?I / level per company specifications. Operating Parameters Compressors Demisters Meters
generation Extruders Condenser Incinerator
I i i System Components
distribution system | 4.2.2 Production costs which are controlled Yy p Flares Generators Basins
by operators indicate efficient use of SHE (Safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities and | Environment) Cryogenic unit Aerators Superheaters
other resources. Instrumentation and Control Economizer Clarifiers Safety boots
Systems Switch gears Fork lift Ear plugs
4.2.3 Product/process meets established ) Skimmers Hand truck Safety shower
process specifications Troubleshooting Steam traps Slicker suit First aid kit
. . . o Electrical Generation/Distribution | 'V Hard hat . Fire monitors
4.2.4 Equipment is monitored and maintained . o Respirator Eyewash fountain Tower (tray,
according to manufacturer/company | EQuipment Monitoring Acid suit FRCs (Flame packed)
operationa| parameters safety Personal Protective and/or Safety Ear muffs . Retardant qoth'”g) API
4 . Equipment Operations SCBA (Self-Contained Thermal suit separators/traps
standards and government regulations. Breathing Apparatus) Furnaces/fired Microfiltration
4.2.5 Equipment maintenance is coordinated Face shield heaters equipment
. hanical R Motor control centers Fire extinguisher Desuperheaters
according to mechanical requirements, Reverse osmosis unit Metatarsal guard Heat exchangers
maintenance schedule or equipment Safety goggles/glasses Control valve (coolers,
malfunction. Drum dolly (regulator) reboilers, fans)
. . . Pumps (centrifugal, Instrumentation Heat recovery
4.2.6 Equipment is prepared for mechanical vacuum, positive (analyzers, gauges, steam generator
work including shut down and displacement) control loops, (waste heat
Lockout/Tagout according to company Drivers (such as electrical | temperature boiler)
i motors, steam turbines, sensing devices) Reactors (batch
policy. gas turbines, air drivers) Tools (such as stirred tank or
4.2.7 Equipment is returned to service Piping sample thief, continuous
following mechanical work including Scrubbers strapping tape, pipe | stirred tank, fixed
o ) wrench, channel bed catalyst or
verifying work, completing locks, valve fluidized bed
OCKou agout, comple in wrenches catalyst
Lockout/Tagout pleting hes) lyst)
paperwork and start-up according to Tubing Fittings
company polic Tanks Safety harness
pany p v Resins Personal lift
4.2.8 Process variables meet product and Cooling towers E‘F’g‘p“ters

equipment parameters.

(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 4: Control Generation Systems

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the
work.

Occupational Title: Chemical/Refining Process Technician
CWE 4 Control Generation Systems

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
4 3 2 2 4 3 3 4 4 3 2 3 3 3 4 2 3

Statement of Assessment for Critical Work Function 4:

The statements of assessment can do any of several things:
e Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.
o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.

o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.

(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between processes
and devices.

(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.
(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 5. Control Waste Treatment/Destruction

Occupational Skills, Knowledge & Conditions

Systems
Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. i . Drums Valves Dryers
5.1 Monitor and 5.1.1 Process variables meet/do not exceed Process Variables Hoses Filters Eductors
regulate thermal company/government specifications. Operating Parameters Compressors Demisters Meters
oxidation system . . Extruders Condenser Incinerator
5.1.2 Production costs which are controlled System Components Flares Generators Basins
by operators indicate efficient use of SHE (Safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities and i v ’ Cryogenic unit Aerators Superheaters
other resources Environment) Economizer Clarifiers Safety boots
’ . Switch gears Fork lift Ear plugs
. Instrumentation and !
5.1.3 Product/process meets established | Skimmers Hand truck Safety shower
process specifications Control Systems Steam traps Slicker suit First aid kit
Troubleshooting Gloves Hard hat Fire monitors
5.1.4 Equipment is monitored and maintained Respirator Eyewash fountain Tower (tray, packed)
according to manufactu rer/company Waste Incineration Acid suit FRCs (Flame API separators/traps
operational pbarameters. safet . Ear muffs Retardant Clothing) Microfiltration
P P ’ v . Personal Protective and/or SCBA (Self-Contained | Thermal suit equipment
standards and government regulations. Safety Equipment Breathing Apparatus) | Furnaces/fired Desuperheaters
5.1.5 Equipment maintenance is coordinated | Operations Face shield heaters Heat exchangers
o X A . Motor control Fire extinguisher (coolers, reboilers,
according to mechanical requirements, centers Metatarsal guard fans)
maintenance schedule or equipment Reverse osmosis unit | Control valve Heat recovery steam
malfunction. Safety (regulator) generator (waste
. . . goggles/glasses Instrumentation heat boiler)
5.1.6 Equipment is prepared for mechanical Drum dolly (analyzers, gauges, Reactors (batch
work including shut down and Pumps (centrifugal, control loops, stirred tank or
Lockout/Tagout according to company vacuum, positive temperature sensing continuous stirred
l displacement) devices) tank, fixed bed
policy. Drivers (such as Tools (such as catalyst or fluidized
5.1.7 Equipment is returned to service electrical motors, sample thief, bed catalyst)

. . . . steam turbines, gas strapping tape, pipe Fittings
f0||f)V\{|ng mechanical W(_)rk including turbines, air drivers) wrench, channel Safety harness
verifying work, completing Piping locks, valve Personal lift
Lockout/Tagout, completing Scrubbers wrenches) Computers
paperwork and start-up according to Tubing UPS (uninterruptible
company policy Tanks power source)

’ Resins
5.1.8 Process variables meet product and Cooling towers

equipment parameters.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 5. Control Waste Treatment/Destruction

Occupational Skills, Knowledge & Conditions

Systems
Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . Drums Valves Dryers
5.2 Monitor and 5.2.1 Process variables meet/do not ex.ceed Process Variables Hoses Filters Eductors
regulate flare company/government specifications. Operating Parameters Compressors Demisters Meters
system - i
Y 5.2.2 Emissions meet/do not exceed System Components Extruders Condenser Incinerator
ifi . Flares Generators Basins
company/government specifications. SHE (Safety, Health, & Boilers Transformers pH meters
5.2.3 Production costs which are controlled Environment) Cryogenic unit Aerators Superheaters
by operators indicate efficient use of Instrumentation and Control | Economizer Clarifiers safety boots
. . . Svstems Switch gears Fork lift Ear plugs
equipment, raw materials, utilities and Yy Skimmers Hand truck Safety shower
other resources. Troubleshooting Steam traps Slicker suit First aid kit
5.2.4 Product/process meets established Flare Gloves Hard hat Fire monitors
T ) o Respirator Eyewash Tower (tray, packed)
process specifications. Equipment Monitoring Acid suit fountain API separators/traps
5.2.5 Equipment is monitored and maintained | Personal Protective and/or Eg;;‘gfslf contained ;Rfs LF'aTe Mic_“’f”tratti"”

. Safet E Ui ment elr-Containe etardan equipmen
accord!ng to manUfaCturer/company 0 ergtioﬂs P Breathing Apparatus) Clothing) Desuperheaters
operational parameters, safety P Face shield Thermal suit Heat exchangers
standards and government regulations. Natural Gas Motor control centers Furnaces/fired (coolers, reboilers,

Reverse osmosis unit heaters fans)

5.2.6 Equipment maintenance is coordinated
according to mechanical requirements,
maintenance schedule or equipment
malfunction.

5.2.7 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

5.2.8 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

5.2.9 Process variables meet product and
equipment parameters.

Safety goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)

Drivers (such as electrical
motors, steam turbines,
gas turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers,
gauges, control
loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape,
pipe wrench,
channel locks,
valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Heat recovery steam
generator (waste
heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 5. Control Waste Treatment/Destruction

Occupational Skills, Knowledge & Conditions

Systems
Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
i Process Variables Drums Valves Dryers
5.3 Monitor and 5.3.1 Storm water treatment meets Hoses Filters Eductors
regtulate SttOI‘m established company/government Operating Parameters Compressors Demisters Meters
water system specifications. System Components Extruders Condenser Incinerator
Flares Generators Basins
5.3.2 Production costs which are controlled SHE (Safety, Health, & Boilers Transformers pH meters
by operators indicate efficient use of Environment) Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and | Troubleshooting Ecc?nom'zer Cla”f"ers safety boots
Switch gears Fork lift Ear plugs
other resources. Process Symbols and/or Skimmers Hand truck Safety shower
5.3.3 Product/process meets established Drawings Steam traps Slicker suit First aid kit
o Gloves Hard hat Fire monitors
ificati Storm Water
process specifications. ) ) Respirator Eyewash Tower (tray, packed)
5.3.4 Equipment is monitored and maintained | Material Sampling Acid suit fountain API separators/traps
. Equipment Monitorin Ear muffs FRCs (Flame Microfiltration
accord!ng to manUfaCturer/company quip ) 9 SCBA (Self-Contained Retardant equipment
operational parameters, safety Personal P_rotectlve and/or Breathing Apparatus) Clothing) Desuperheaters
standards and government regulations. | Safety .Equuoment Face shield Thermal suit Heat exchangers
. . . . Operations Motor control centers Furnaces/fired (coolers, reboilers,
5.3.5 Equipment maintenance is coordinated Reverse osmosis unit heaters fans)
according to mechanical requirements, Safety goggles/glasses Fire extinguisher Heat recovery steam
maintenance schedule or equipment Drum dolly Metatarsal guard | generator (waste
malfunction Pumps (centrifugal, Control valve heat boiler)
' vacuum, positive (regulator) Reactors (batch
5.3.6 Equipment is prepared for mechanical displacement) Instrumentation | stirred tank or
work including shut down and Drivers (such as electrical | (analyzers, continuous stirred
Lock t/T t dine t motors, steam turbines, gauges, control tank, fixed bed
OC. out/Tagout according to company gas turbines, air drivers) loops, catalyst or fluidized
policy. Piping temperature bed catalyst)
5.3.7 Equipment is returned to service Scrubbers sensing devices) Ittings
) . . . Tools (such as Safety harness
following mechanical work including sample thief, Personal lift
verifying work, completing strapping tape, Computers
Lockout/Tagout, completing pipe wrench, UPS (uninterruptible
. channel locks, power source)
paperwork and start-up according to
. valve wrenches)
company policy. Tubing
. Tanks
5.3.8 Process variables meet product and Resins

equipment parameters.

Cooling towers
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician

Critical Work Function 5. Control Waste Treatment/Destruction

Occupational Skills, Knowledge & Conditions

Systems
Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. - Drums Valves Dryers
5.4 Monitor and 5.4.1 Waste stream meets/does not exceed Process Variables Hoses Filters Eductors
regulate waste established company/government Operating Parameters Compressors Demisters Meters
water system o . i
Y specifications. System Components Extruders Condenser InC|.nerator
Flares Generators Basins
5.4.2 Production costs which are controlled SHE (Safety, Health, & Boilers Transformers pH meters
by operators indicate efficient use of Environment) Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and | Instrumentation and Contro| | Economizer Clarifiers Safety boots
Systems Switch gears Fork lift Ear plugs
other resources. Skimmers Hand truck Safety shower
5.4.3 Equipment is monitored and maintained | 1"oubleshooting Ztleam"aps i‘"cze; st“'t Ef“ta'd k:‘

. Waste Water oves ard ha ire monitors
accord!ng to manufacturer/company ] ) Respirator Eyewash Tower (tray, packed)
operational parameters, safety Material Sampling Acid suit fountain API separators/traps
standards and government regulations. | Equipment Monitoring Ear muffs _ FRCs (Flame Microfiltration

. . . . ) SCBA (Self-Contained Retardant equipment
5.4.4 Equipment maintenance is coordinated Personal P_rotectlve and/or Breathing Apparatus) Clothing) Desuperheaters
according to mechanical requirements, | Safety Equipment Face shield Thermal suit Heat exchangers
maintenance schedule or equipment Operations Motor control centers Furnaces/fired (coolers, reboilers,
Reverse osmosis unit heaters fans)

malfunction.

5.4.5 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

5.4.6 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

5.4.7 Process variables meet product and
equipment parameters.

Safety goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)

Drivers (such as electrical
motors, steam turbines,
gas turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers,
gauges, control
loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape,
pipe wrench,
channel locks,
valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Heat recovery steam
generator (waste
heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 5: Control Waste Treatment/Destruction Systems

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the

work.

Occupational Title: Chemical/Refining Process Technician

CWF 5 Control Waste Treatment and/or Destruction Systems

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
3 3 2 2 3 3 3 4 4 3 2 3 3 3 3 2 2

Statement of Assessment for Critical Work Function 5:

The statements of assessment can do any of several things:
e Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.

o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.

o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between processes

and devices.

(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.

(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
X i i . Drums Valves Dryers
6.1 Monitor and 6.1.1 P.rO(:uctlontrat'es meet desired blished Process Variables o LS oer
i INstrument alr pressure per establishe .
ra?lgslasttZrl‘rr]]Stmmem company/equipF))ment spzcifications Operating Parameters Compressors Demisters Me.ters
Yy . ) System Components Extruders Condenser InC|.nerator
6.1.2 Production costs which are controlled Flares Generators Basins
by operators indicate efficient use of SHE (Safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities and Enwronment) Cryogen.lc unit Aergt.ors Superheaters
Instrumentation and Control Economizer Clarifiers Safety boots
other resources. Systems Switch gears Fork lift Ear plugs
6.1.3 Product/process meets established i Skimmers Hand truck Safety shower
process specifications Troubleshooting Steam traps Slicker suit First aid kit
' . ' . . Process Symbols and/or Glovgs Hard hat . Fire monitors
6.1.4 Equipment is monitored and maintained | prawings Respirator Eyewash fountain Tower (tray, packed)
according to manufacturer/compan Acid suit FRCs (Flame API separators/traps
i g | A ot pany Instrument Air Ear muffs Retardant Clothing) Microfiltration
operational parameters, sare . . _ i i
p p ) y . Equipment Monitoring SCBA §Self Thermal su.|t equipment
standards and government regulations. _ Contained Furnaces/fired Desuperheaters
. . . . Personal Protective and/or Breathing heaters Heat exchangers
6.1.5 Equipment maintenance is coordinated Safety Equipment Operations Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirements, Face shield Metatarsal guard fans)
maintenance schedule or equipment Motor control Control valve Heat recovery steam
centers (regulator) generator (waste

malfunction.

6.1.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.1.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.1.8 Process variables meet product and
equipment parameters.

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
6.2 Monitor and 6.2.1 Production rates meet desired utility air | prgcess Variables Drums Valves Dryers
i o pressure per established . Hoses Filters Eductors
regulate utility air Jequi . icat Operating Parameters Compressors Demisters Meters
system company/equipment specifications. :
3 X ] System Components Extruders Condenser Incmerator
6.2.2 Production costs which are controlled Flares Generators Basins
by operators indicate efficient use of EHE (Safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities and nvironment) Eryogen.'c unit /éfr?ft.ors zuferhsaters
other resources. Instrumentation and Control Ssv‘;:c‘;mg'é::s Foar:(' I'i‘:trs Egre;:’uggc’ts
Systems )
6.2.3 Product/process meets established . Skimmers Hand truck Safety shower
ificati Troubleshooting Steam traps Slicker suit First aid kit
process specitications Process Symbols and/or Gloves Hard hat Fire monitors
6.2.4 Equipment is monitored and Drawings Respirator Eyewash fountain Tower (tray, packed)
maintained according to Acid suit FRCs (Flame API separators/traps
g ) Utility Air Ear muffs Retardant Clothing) Microfiltration
manufacturer/company operational Equipment Monitoring SCBA (Self- Thermal suit equipment
parameters, safety standards and . Contained Furnaces/fired Desuperheaters
government regulations. Personal P_FOteCthe and/O_l’ Breathing heaters Heat exchangers
Safety Equipment Operations Apparatus) Fire extinguisher (coolers, reboilers,
6.2.5 Equipment maintenance is coordinated Face shield Metatarsal guard fans)
according to mechanical requirements, Motor control Control valve Heat recovery steam
centers (regulator) generator (waste

maintenance schedule or equipment
malfunction.

6.2.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.2.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.2.8 Process variables meet product and
equipment parameters.

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
6.3 Monitor and 6.3.1 Production rates meet desired level per | prgcess Variables 32;21: \F/IT::; ED;YJi;er
tablished compan ifications. .
regulate process es ed company spec ° Operating Parameters Compressors Demisters Meters
water system 6.3.2 Product/process meets established System Components Extruders Condenser Incinerator
rocess specifications Flares Generators Basins
P P : SHE (Safety, Health, & Boilers Transformers pH meters
6.3.3 Equipment is monitored and maintained Environment) Cryogen.ic unit Aere'lt.ors Superheaters
according to manufacturer/company Instrumentation and Control Economizer Clarifiers Safety boots
X Systems Switch gears Fork lift Ear plugs
operational parameters, safety Skimmers Hand truck Safety shower
standards and government regulations. | Troubleshooting Steam traps Slicker suit First aid kit
Gloves Hard hat Fire monitors
i i i i Process Symbols and/or
6.3.4 Equmgnt mamtenan.ce 1S coqrdlnated Drawinas y Respirator Eyewash fountain Tower (tray, packed)
according to mechanical requirements, 9 Acid suit FRCs (Flame API separators/traps
maintenance schedule or equipment Material Sampling Ear muffs Retardant Clothing) Microfiltration
malfunction Equipment Monitoring SCBA (Self- Thermal suit equipment
) Contained Furnaces/fired Desuperheaters
6.3.5 Equipment is prepared for mechanical Personal Protective and/or Breathing heaters Heat exchangers
work including shut down and Safety Equipment Operations Apparatus) Fire extinguisher (coolers, reboilers,
Lockout/Tagout according to compan Face shield Metatarsal guard fans)
) g & pany Motor control Control valve Heat recovery steam
policy. centers (regulator) generator (waste
6.3.6 Equipment is returned to service Reverse osmosis Instrumentation heat boiler)
= . . . . unit (analyzers, gauges, Reactors (batch
following mechanical work including Safety control loops, stirred tank or
verifying work, completing goggles/glasses temperature sensing | continuous stirred
Lockout/Tagout' Completing Drum doIIy dEViCGS) tank, fixed bed
paperwork and start-up according to Pumps (cent.rlfugal, Tools (such as catalyst or fluidized
R vacuum, positive sample thief, bed catalyst)
company policy. displacement) strapping tape, pipe Fittings
. Drivers (such as wrench, channel Safety harness
6.3.7 Proc.ess variables meet prOdUCt and electrical motors, locks, valve Personal lift
equipment parameters. steam turbines, gas | wrenches) Computers
turbines, air Tubing UPS (uninterruptible
drivers) Tanks power source)
Piping Resins
Scrubbers Cooling towers

34




CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
i i . Drums Valves Dryers
6.4 Monitor and 6.4.1 Production rates meet desired potable Process Variables o L Ed\t/Jctors
requlate potable water pressure per company ;
g p R Operating Parameters Compressors Demisters Meters
specifications. ;
water system Extruders Condenser Incinerator
6.4.2 Production costs which are controlled System Components Flares Generators Basins
indi ici Boilers Transformers H meters
by operarsndkte etk seof | s sty featn & | Ok | i | S
! ! ! Environment) Economizer Clarifiers Safety boots
other resources. . Switch gears Fork lift Ear plugs
Instrumentation and Control Ski Hand truck Safety sh
6.4.3 Potable water meets Systems Immers andtruc arety shower
Company/government specifications Y Steam traps Slicker suit First aid kit
Troubleshooting Glovc?zs Hard hat . Fire monitors
6.4.4 Equipment is monitored and maintained Respirator Eyewash fountain Tower (tray, packed)
. Aci i FR FI API
according to manufacturer/company Process Symbols and/or cid suit Cs (Flame . ‘ separatprs/traps
. Drawings Ear muffs Retardant Clothing) Microfiltration
operational parameters, safety SCBA (Self- Thermal suit equipment
standards and government regulations. | Potable Water Contained Furnaces/fired Desuperheaters
. . . i . . Breathing heaters Heat exchangers
6.4.5 Equipment maintenance is coordinated Material Sampling Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirements, Equipment Monitoring Face shield Metatarsal guard fans)
maintenance schedule or equipment ) Motor control Control valve Heat recovery steam
Personal Protective and/or centers (regulator) generator (waste

malfunction.

6.4.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.4.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.4.8 Process variables meet product and
equipment parameters.

Safety Equipment Operations

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. 6.5.1 Fire water flow rates meet desired level : Drums Valves Dryers
6.5 Monltpr and oer company specifications Process Variables Hoses Filters Eductors
regulate fire water . ) ’ Operating Parameters Compressors Demisters Meters
system 6.5.2 Production costs which are controlled Extruders Condenser Incinerator
by operators indicate efficient use of System Components Flares Generators Basins
equipment, raw materials, utilities, and | ¢ (Safety, Health, & Boilers Transformers pH meters
other resources . ’ ’ Cryogenic unit Aerators Superheaters
' Environment) Economizer Clarifiers Safety boots
6.5.3 Fire water meets established process Instrumentation and Control Switch gears Fork lift Ear plugs
s ifi H Skimmers Hand truck Safety shower
pecifications. Systems c - atety sho
Y Steam traps Slicker suit First aid kit
6.5.4 Equipment is monitored and maintained Troubleshooting Gloves Hard hat Fire monitors
according to manufacturer/company b symbols and/ Resdpifator Evew?slh fountain Tower (tray, pa/cked)
. rocess Symbols and/or Acid suit FRCs (Flame APl separators/traps
operational parameters, safety _ Drawings Ear muffs Retardant Clothing) Microfiltration
standards and government regulations. SCBA (Self- Thermal suit equipment
6.5.5 Equipment maintenance is coordinated Fire Water Contamed Furnaces/fired Desuperheaters
di hanical . Equi Monitori Breathing heaters Heat exchangers
according to mechanical requirements, guipment Monitoring Apparatus) Fire extinguisher (coolers, reboilers,
maintenance schedule or equipment Personal Protective and/or Face shield Metatarsal guard fans)
malfunction. Safety Equipment Operations Motor control Control valve Heat recovery steam
centers (regulator) generator (waste

6.5.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.5.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.5.8 Process variables meet product and
equipment parameters.

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. .6.1 Service water flow rates meet desir . Drums Valves Dryers
6.6 Monitor and 6.6.1 Service erro € . .ee. esired Process Variables Hoses Filters Eductors
requlate service rates per company specifications. A
g Rk . operating Parameters Compressors Demisters Meters
water system 6.6.2 Production costs which are controlled Extruders Condenser Incinerator
by operators indicate efficient use of System Components Flares Generators Basins
equipment, raw materials, utilities, and | ¢ (Safety, Health, & Boilers Transformers pH meters
other resources ’ ) ’ Cryogenic unit Aerators Superheaters
’ Environment Economizer Clarifiers Safety b
y boots
6.6.3 Service water meets established process Instrumentation and Control Switch gears Fork lift Ear plugs
ificati Skimmers Hand truck Safety shower
specifications. Systems ateam t Shcker sut Pt aid kit
eam traps ICKer sul Irst ai I
6.6.4 Equipment is monitored and maintained Troubleshooting Gloves Hard hat Fire monitors
according to manufacturer/company Respirator Eyewash fountain Tower (tray, packed)
. Acid sui FRCs (FI AP
operational parameters, safety Process Symbols and/or cid suit Cs (Flame ) ) se’?aratérs/traps
. Drawings Ear muffs Retardant Clothing) Microfiltration
standards and government regulations. SCBA (Self- Thermal suit equipment
6.6.5 Equipment maintenance is coordinated Service Water Contamed Furnaces/fired Desuperheaters
di hanical . M ial s I Breathing heaters Heat exchangers
according to mechanical requirements, aterial Sampling Apparatus) Fire extinguisher (coolers, reboilers,
maintenance schedule or equipment Equipment Monitoring Face shield Metatarsal guard fans)
malfunction. Motor control Control valve Heat recovery steam
Personal Protective and/or centers (regulator) generator (waste

6.6.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.6.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.6.8 Process variables meet product and
equipment parameters

Safety Equipment Operations

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. 6.7.1 Production rates meet desired ; Drums Valves Dryers
6.7 Momtor_and production level per Process Variables Hoses Filters Eductors
regulate boiler feed ) . Operating Parameters Compressors Demisters Meters
water process/equipment specifications. Extruders Condenser Incinerator
6.7.2 Feed water meets established process System Components Flares Generators Basins
ifi i Boilers Transformers H meters
specifications. SHE (Safety, Health, & c - P
) ) } ryogenic unit Aerators Superheaters
6.7.3 Production costs which are controlled Environment) Economizer Clarifiers Safety boots
by operators indicate efficient use of Instrumentation and Control Switch gears Fork lift Ear plugs
equipment, raw materials, utilities, and | gyctams Skimmers Hand truck Safety shower
other resources Y Steam traps Slicker suit First aid kit
. . . . . Troubleshooting Glovc?zs Hard hat . Fire monitors
6.7.4 Equipment is monitored and maintained . Respirator Eyewash fountain Tower (tray, packed)
according to manufacturer/compan Boilers Acid suit FRCs (Flame API separators/traps

. 8 pany . Ear muffs Retardant Clothing) Microfiltration
operational parameters, safety Steam Generation SCBA (Self- Thermal suit equipment
standards and government regulations. Material Sampling Contained Furnaces/fired Desuperheaters

. . . di d Breathing heaters Heat exchangers
6.7.5 Equipment maintenance is coordinate Personal Protective and/or Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirements, Safety Equipment Operations | Face shield Metatarsal guard fans)
maintenance schedule or equipment ) Motor control Control valve Heat recovery steam
malfunction Boiler Feed Water centers (regulator) generator (waste
’ Steam Condensate Reverse osmosis Instrumentation heat boiler)
6.7.6 Equipment is prepared for mechanical unit (analyzers, gauges, Reactors (batch
work including shut down and Safetly ” control loops, . stlrr(.ed tank 01-' .
. goggles/glasses temperature sensing | continuous stirre
Loc'kout/Tagout according to company Drum dolly devices) tank, fixed bed
policy. Pumps (centrifugal, | Tools (such as catalyst or fluidized
6.7.7 Equipment is returned to service vacuum, positive Sampl? thief, ) b.Ed. catalyst)

. . . . displacement) strapping tape, pipe Fittings
following mechanical work including Drivers (such as wrench, channel Safety harness
verifying work, completing electrical motors, locks, valve Personal lift
Lockout/Tagout, completing steam turbines, gas | wrenches) Computers

. turbines, air Tubing UPS (uninterruptible
paperwork and start-up according to drivers) Tanks power source)
company policy. Piping Resins

. Scrubbers Cooling towers
6.7.8 Process variables meet product and &

equipment parameters

38




CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
i i . Drums Valves Dryers
6.8 Monitor and 6.8.1 Production rates meet desired Process Variables : y
. Hoses Filters Eductors
regulate production level per A
. . X operating Parameters Compressors Demisters Meters
condensate system process/equipment specifications. Extruders Condenser Incinerator
6.8.2 Condensate meets established process System Components Flares Generators Basins
ifi i Boilers Transformers H meters
specifications. SHE (Safety, Health, & c - P
. . . ryogenic unit Aerators Superheaters
6.8.3 Production costs which are controlled by | Environment) Economizer Clarifiers Safety boots
operators indicate efflcllent u.sc.e .of Instrumentation and Control z\li\{ltch gears ;Orkdllft ) Ea; plug;
equipment, raw materials, utilities, and | sy ctems immers and truc afety shower
th Y Steam traps Slicker suit First aid kit
other resources. Troubleshooting Gloves Hard hat Fire monitors
6.8.4 Equipment is monitored and maintained Respirator Eyewash fountain Tower (tray, packed)
. Acid sui FRCs (FI AP
according to manufacturer/company Process Symbols and/or cid suit Cs (Flame . ‘ separatprs/traps
. Drawings Ear muffs Retardant Clothing) Microfiltration
operational parameters, safety SCBA (Self- Thermal suit equipment
standards and government regulations. | Material Sampling Contained Furnaces/fired Desuperheaters
. . . i . Breathing heaters Heat exchangers
6.8.5 Equipment maintenance is coordinated Personal P'rotectlve and/(?r Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirements, | Safety Equipment Operations | Face shield Metatarsal guard fans)
i i . Motor control Control valve Heat recovery steam
maintenance schedule or equipment Boiler Feed Water valv very
centers (regulator) generator (waste

malfunction.

6.8.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.8.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.8.8 Process variables meet product and
equipment parameters

Steam Condensate

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)

39




CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
i i . Drums Valves Dryers
6.9 Monitor and 6.9.1 Production ra_tes meet deéllredllevel per Process Variables o L Edectors
requlate natural process/equipment specifications. A
g Operating Parameters Compressors Demisters Meters
gas system 6.9.2 Production costs which are controlled Extruders Condenser Incinerator
T . System Components Flares Generators Basins
by operators indicate efficient use of Boil Transf H
] - o SHE (Safety, Health, & oilers ransformers pH meters
equipment, raw materials, utilities, and i ’ ’ Cryogenic unit Aerators Superheaters
other resources. Environment) Economizer Clarifiers Safety boots
Instrumentation and Control Switch gears Fork lft Ear plugs
6.9.3 Natural gas usage meets company Skimmers Hand truck Safety shower
established cost criteria. Systems Steam traps Slicker suit First aid kit
. Troubleshootin Gloves Hard hat Fire monitors
6.9.4 Naturél_gas_ meets established product g Respirator Eyewash fountain Tower (tray, packed)
specifications. Process Symbols and/or Acid suit FRCs (Flame APl separators/traps
6.9.5 Equipment is monitored and maintained Drawings Ear muffs Retardant Clothing) Microfiltration
. SCBA (Self- Thermal suit equipment
according to manufacturer/company Equipment Monitoring Contained Furnaces/fired Desuperheaters
operational parameters, safety p Ip . q Breathing heaters Heat exchangers
standards and government regulations. ersonal Protective and/or Apparatus) Fire extinguisher (coolers, reboilers,
. . . . Safety Equipment Operations | Face shield Metatarsal guard fans)
6.9.6 Equipment maintenance is coordinated Natural Gas Motor control Control valve Heat recovery steam
according to mechanical requirements, centers (regulator) generator (waste

maintenance schedule or equipment
malfunction.

6.9.7 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

6.9.8 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

6.9.9 Process variables meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. Drums Valves Dryers
6.10 Monitor and 6.10.1 Process flow meets/does no.t.exc.eed Process Variables orum: vave: Edectors
requlate fuel qas company/government specifications. A
g g Operating Parameters Compressors Demisters Meters
system 6.10.2 Operation meets company established Extruders Condenser Incinerator
iteri System Components Flares Generators Basins
cost criteria
Boilers Transformers pH meters
6.10.3 Operation meets established process SHE' (Safety, Health, & Cryogenic unit Aerators Superheaters
specifications. Environment) Economizer Clarifiers Safety boots
. . . . Switch gears Fork lift Ear plugs
6.10.4 qu_‘“pn']ent 15 mom.tored and Instrumentation and Control Skimmers Hand truck Safety shower
maintained according to Systems Steam traps Slicker suit First aid kit
manufacturer/company operational Troubleshooting Gloves Hard hat Fire monitors
parameters, safety standards and Respirator Eyewash fountain Tower (tray, packed)
t lati Process Symbols and/or Acid suit FRCs (Flame API separators/traps
government regufations. Drawings Ear muffs Retardant Clothing) Microfiltration
6.10.5 Equipment maintenance is , L SCBA (Self- Thermal suit equipment
coordinated according to mechanical Equipment Monitoring Contained Furnaces/fired Desuperheaters
. : g P |p . d Breathing heaters Heat exchangers
requirements, maintenance schedule ersonal Protective and/or Apparatus) Fire extinguisher (coolers, reboilers,
or equipment malfunction. Safety Equipment Operations | Face shield Metatarsal guard fans)
. . . Motor control Control valve Heat recovery steam
6.10.6 Equipment is prepared for mechanical Fuel Gas centers (regulator) generator (waste

6.10.7

6.10.8

work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

Process variables meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 6. Control Utility Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . X . Drums Valves Dryers
6.11 Monitor and 6.11.1 Nitrogen rates meet desired level per Operating Parameters Hoses Filters Eductors
Sgslltléit]e nitrogen process/equipment specifications. SHE (Safety, Health, & Compdressors Den:jisters Meters
. Extruders Condenser Incinerator
6.11.2 Nitrogen usage meets company Environment) Flares Generators Basins
established cost criteria Instrumentation and Control Boilers Transformers pH meters
Cryogenic unit Aerators Superheaters
: : Systems
6.11.3 Nitrogen meets established product Y Economizer Clarifiers Safety boots
specifications. Troubleshooting Switch gears Fork lift Ear plugs
. . . . . Skimmers Hand truck Safety shower
6.11.4 Equipment is monitored and Equipment Monitoring Steam traps Slicker suit First aid kit
maintained according to Personal Protective and/or glov«_es t Eard har:f . ?re mcz:ltors )
i . . espirator ewasnh rountain ower (tray, packe
manUfaCturer/company operational Safety Equipment Operations Acidpsuit F\F:Cs (Flame API separazo:)s/traps
parameters, safety standards and ) o
] Nitrogen Ear muffs Retardant Clothing) Microfiltration
government regulations. SCBA (Self- Thermal suit equipment
6.11.5 Equipment maintenance is Contalﬁed Furnaces/fired Desuperheaters
di d di hanical Breathing heaters Heat exchangers
Coor. inate accor. ing to mechanica Apparatus) Fire extinguisher (coolers, reboilers,
requirements, maintenance schedule Face shield Metatarsal guard fans)
or equipment malfunction. Motor control Control valve Heat recovery steam
centers (regulator) generator (waste

6.11.6

6.11.7

6.11.8

Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout according to company
policy.

Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and start-up according to
company policy.

Process variables meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 6: Control Utility Systems

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the
work.

Occupational Title: Chemical/Refining Process Technician
CWEF 6 Control Utility Systems

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
4 3 2 2 4 3 3 4 4 3 2 3 3 3 4 2 3

Statement of Assessment for Critical Work Function 6

The statements of assessment can do any of several things:
o Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.
o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.
o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between
processes and devices.
(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.
(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

I Occupational Title: Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . . . Drums Valves Dryers
7.1 Receive 7.1.1 Material composition is verified Operating Parameters Hoses Filters Eductors
chemical materials according to company specifications. System Components Compressors Demisters Meters
Extruders Condenser Incinerator
7.1.2 Material quantity is verified according to SHFT (Safety, Health, & Flares Generators Basins
company specifications. Environment) Boilers Transformers pH meters
Instrumentation and Control Cryogenic unit Aerators Superheaters
7.1.3 Materials are unloaded according to Systems Economizer Clarifiers Safety boots
governmental regulation, company Troubleshooting Switch gears Fork lift Ear plugs
policies, and safe work practices. Skimmers Hand truck Safety shower
Process Symbols and/or Steam traps Slicker suit First aid kit
Drawings Gloves Hard hat Fire monitors
. . Respirator Eyewash fountain Tower (tray, packed)
Material Sampling Acid suit FRCs (Flame API separators/traps
Hazard Labeling Ear muffs Retardant Clothing) | Microfiltration
Equipment Monitoring SCBA (Self- Thermal suit equipment
Contained Furnaces/fired Desuperheaters
Inventory Control Breathing heaters Heat exchangers
Personal Protective and/or Apparatus) Fire extinguisher (coolers, reboilers, fans)
Safety Equipment Operations Face shield Metatarsal guard Heat recovery steam
Motor control Control valve generator (waste heat
centers (regulator) boiler)

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. i . . o i p t Drums Valves Dryers
7.2 Store chemical | 7.2.1 Material quantity and quality are perating Farameters Hoses Filters Eductors
materials maintained according to company System Components Compressors Demisters Meters
arameters .
p SHE (Safety, Health, & IIilxtruders gondentser :3nC|.nerator
7.2.2 Materials are labeled per governmental Environment) ares enerators asins
requlations and company policies ] Boilers Transformers pH meters
g pany p : Troubleshooting Cryogenic unit Aerators Superheaters
Process Symbols and/or Ecc?nom|zer Clarlfl.ers Safety boots
Drawings Switch gears Fork lift Ear plugs
Skimmers Hand truck Safety shower
Material Sampling Steam traps Slicker suit First aid kit
Hazard Labeling Glovgs Hard hat . Fire monitors
) o Respirator Eyewash fountain Tower (tray, packed)
Equipment Monitoring Acid suit FRCs (Flame API separators/traps
Inventory Control Ear muffs Retardant C.Iothing) Mic.rofiltration
) SCBA (Self- Thermal suit equipment
Personal P_rOteC“Ve and/o_r Contained Furnaces/fired Desuperheaters
Safety Equipment Operations Breathing heaters Heat exchangers
Apparatus) Fire extinguisher (coolers, reboilers, fans)
Face shield Metatarsal guard Heat recovery steam
Motor control Control valve generator (waste heat
centers (regulator) boiler)

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . . p Variabl Drums Valves Dryers
7.3 Transfer 7.3.1 Specified quantity/quality of materials are rocess variables Hoses Filters Eductors
chemical materials tra(rjw/sferred to ;l)lrocess units, storage, Operating Parameters Compressors Demisters Meters
and/or externally per government Extruders Condenser Incinerator
regulations, company policies, and safe System Components Flares Generators Basins
work practices. SHE (Safety, Health, & Boilers Transformers pH meters
X e Environment Cryogenic unit Aerators Superheaters
7.3.2 Materials are transferred to the specified ) £ vosen Clarifi S ft boot
inati i Instrumentation and Control conomizer ariniers atety boots
destination according to company Switch gears Fork lift Ear plugs
istributi Systems g plug
distribution schedule. Skimmers Hand truck Safety shower
7.3.3 Internal and external material transfers Troubleshooting Ztleam traps a“d;er: 5:'” Efma'd kit
are coordinated according to company Material Sampling oves ardha . re monitors
olicies and procedures ] Respirator Eyewash fountain Tower (tray, packed)
p : Hazard Labeling Acid suit FRCs (Flame API separators/traps
Equipment Monitoring Ear muffs Retardant C.Iothing) Mic.rofiltration
SCBA (Self- Thermal suit equipment
Inventory Control Contained Furnaces/fired Desuperheaters
Personal Protective and/or Breathing heaters Heat exchangers
Safety Equipment Operations ApparaFus) Fire extinguisher (coolers, reboilers, fans)
Face shield Metatarsal guard Heat recovery steam
Motor control Control valve generator (waste heat
centers (regulator) boiler)

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air
drivers)

Piping

Scrubbers

Instrumentation
(analyzers, gauges,
control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)

Tubing

Tanks

Resins

Cooling towers

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized bed
catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 7: Control Chemical Materials Handling and Storage

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the

work.

Occupational Title: Chemical/Refining Process Technician

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
3 3 2 3 4 3 2 4 3 3 2 2 2 3 4 2 2

Statement of Assessment for Critical Work Function 7

The statements of assessment can do any of several things:
e Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.

o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.

o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between
processes and devices.
(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
Apply relevant knowledge or skills.
Focus on the application of knowledge and skills to a new situation.

lllustrate by individual performance the attained levels of knowledge, skills and attitudes.

(2)
3)
(4) Demonstrate an ability to plan, organize and create a product or an event.
(5)
(6)

Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 8. Troubleshoot Process Abnormalities
and Equipment Malfunctions

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
8.1 Diagnose 8.1.1 Abnormal condition is recognized Process Variables ELL:;S \Flth'Z‘:SS E(;\L/ji;irs
abr;]?"ma.“ty or 8.1.2 Process is stabilized as specified by Operating Parameters Compressors Demisters Meters
malfunction company policies and procedures System Components Extruders Condenser Incinerator
) Flares Generators Basins
8.1.3 Relevant data is collected accordingto | Heat and/or Material Balances Boilers Transformers pH meters
data points used to determine the SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
. . Environment) Economizer Clarifiers Safety boots
condition of the process or equipment Switch gears Fork lift Ear plugs
under normal operators. Instrumentation and Control Skimmers Hand truck Safety shower
Systems Steam traps Slicker suit First aid kit
8.1.4 Relevant data is analyzed according to . i i
. . y g. Troubleshooting Glovc:zs Hard hat . Fire monitors
data point comparison that determines Respirator Eyewash fountain Tower (tray,
deviation from normal operating Process Symbols and/or Acid suit FRCs (Flame packed)
. Drawings Ear muffs Retardant Clothing) | API
conditions. - f SCBA (Self-Contained | Thermal suit separators/traps
Material Sampling et A : e M_p A P
8.1.5 Cause of malfunction or abnormality is Equipment Monitoring Freat r:f’gld pparatus) hur:aces/ re \cro 'tratt'on
. . ace shie eaters equipmen
identified. Personal Protective and/or Safety Motor control Fire extingluisher Desuperl;eaters
Equipment Operations centers _ . Metatarsal guard Heat exc anggrs
Reverse osmosis unit | Control valve (coolers, reboilers,
Safety (regulator) fans)
goggles/glasses Instrumentation Heat recovery
Drum dolly (analyzers, gauges, steam generator

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)
Tubing

Tanks

Resins

Cooling towers

(waste heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Critical Work Function 8. Troubleshoot Process Abnormalities
and Equipment Malfunctions

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
: Drums Valves Dryers
8.2 Remedy 8.2.1 Plan of action to remedy equipment Process Variables Hoses Filters Eductors
equipment/process malfunction or process abnormality is Operating Parameters Compressors Demisters Meters
malfunction determined according to company System Components Extruders Condenser Incinerator
d ) Flares Generators Basins
procedures. Heat and/or Material Balances Boilers Transformers pH meters
8.2.2 Plan of action to remedy equipment SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
If . b lity i Environment) Economizer Clarifiers Safety boots
malfunction or process abnormality Is ’ Switch gears Fork lift Ear plugs
implemented as per company Instrumentation and Control Skimmers Hand truck Safety shower
procedures. Systems Steam traps Slicker suit First aid kit
; loves Hard hat Fire monitors
. . o Troubleshootin G
8.2.3 Equipment or process is verified to be 9 Respirator Eyewash fountain Tower (tray,
within acceptable operational Process Symbols and/or Acid suit FRCs (Flame packed)
arameters according to compan Drawings Ear muffs Retardant Clothing) | API
P g pany Equipment Monitoring SCBA (Self-Contained | Thermal suit separators/traps
procedures. . Breathing Apparatus) | Furnaces/fired Microfiltration
Personal Protective and/or Safety | Face shield heaters equipment
Equipment Operations Motor control Fire extinguisher Desuperheaters
centers Metatarsal guard Heat exchangers
Reverse osmosis unit | Control valve (coolers, reboilers,
Safety (regulator) fans)
goggles/glasses Instrumentation Heat recovery
Drum dolly (analyzers, gauges, steam generator

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

control loops,
temperature
sensing devices)
Tools (such as
sample thief,
strapping tape, pipe
wrench, channel
locks, valve
wrenches)
Tubing

Tanks

Resins

Cooling towers

(waste heat boiler)
Reactors (batch
stirred tank or
continuous stirred
tank, fixed bed
catalyst or fluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 8: Troubleshoot Process Abnormalities and Equipment
Malfunctions

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the
work.

Occupational Title: Chemical/Refining Process Technician

CWE 8 Troubleshoot Process Abnormalities and Equipment Malfunctions

Listening| Speaking | Using Gathering [ Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
4 3 2 4 4 3 2 3 4 3 2 2 2 3 4 3 3

Statement of Assessment for Critical Work Function 8

The statements of assessment can do any of several things:
e Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.

o Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.

o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between processes and
devices.

(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.

(2) Apply relevant knowledge or skills.

(3) Focus on the application of knowledge and skills to a new situation.

(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.

)
)
(4) Demonstrate an ability to plan, organize and create a product or an event.
)
)

(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

I Occupational Title: Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Face shield

Motor control
centers

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as sample
thief, strapping tape,
pipe wrench, channel
locks, valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
9.1 Conduct . . : Drums Valves Dryers
p . 9.1.1 Area inspections are conducted Process Variables Hoses Filters Eductors
reventative SHE . . .
| ‘i according to established procedures. Operating Parameters Compressors Demisters Meters
nspections Extruders Condenser Incinerator
9.1.2 Area inspection documentation is System Components Flares Generators Basins
complete per company standards. SHE (Safety, Health, & Boilers Transformers pH meters
Environment) Cryogenic unit Aerators Superheaters
9.1.3 Inspection and 2.!ud|t findings are Process Symbols and/or Economizer Clarifiers Safety boots
posted appropriately so that they are Drawings Switch gears Fork lift Ear plugs
accessible to all relevant parties - Skimmers Hand truck safety shower
P ) Hazard Labeling Steam traps Slicker suit First aid kit
9.1.4 Inspection findings are remedied Equipment Monitoring Gloves Hard hat , Fire monitors
di lici d ) Respirator Eyewash fountain Tower (tray, packed)
according to company policies an Personal Protective Acid suit FRCs (Flame Retardant API separators/traps
procedures and/or Safety Equipment | Ear muffs Clothing) Microfiltration
Operations SCBA (Self-Contained | Thermal suit equipment
Breathing Apparatus) | Furnaces/fired heaters Desuperheaters

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery steam
generator (waste heat
boiler)

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized
bed catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title:

Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
9.2 Conduct SHE N L i Drums Valves Dryers
o 9.2.1 Investigations of incidents and hazards | Process Variables Hoses Filters Eductors
incident and . . ;
hazard are conducted according to established | Operating Parameters Compressors Demisters Meters
) T rocedures. System Components Extruders Condenser Incinerator
investigations P y P Flares Generators Basins
9.2.2 Incident and investigation SHE (Safety, Health, & | Boilers Transformers pH meters
documentation is complete per Environment) Cryogenic unit Aerators Superheaters
Towleshoning | S| e e
. . . . Process Symbols and/or | skimmers Hand truck Safety shower
9.2.3 IrTCId_ent and 'r_weStl_gatlon report.s and Drawings Steam traps Slicker suit First aid kit
findings are disseminated to designated Personal Protective Gloves Hard hat Fire monitors
recipients according to company and/or Safety Equipment Respirator Eyewash fountain Tower (tray, packed)
procedures. Overations Acid suit FRCs (Flame Retardant API separators/traps
P Ear muffs Clothing) Microfiltration
9.2.4 Corrective action is taken as specified by SCBA (Self-Contained | Thermal suit equipment
Breathing Apparatus) | Furnaces/fired heaters Desuperheaters

company policies and procedures.

Face shield

Motor control
centers

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as sample
thief, strapping tape,
pipe wrench, channel
locks, valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery steam
generator (waste heat
boiler)

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized
bed catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title:

Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
92 I.r:jStrTCt 9.3.1 Area specific safety orientation is SHE (Safety, Health, & 32;215 \F/thI:f: Exi;sors
n IVI. uals . provided for employees and Environment Compressors Demisters Meters
ente':mg opera’Fn?g contractors entering process unit. Hazard Labeling Extruders Condenser Inci.nerator
area in SHE policies Equipment Monitoring Fla.res Generators Basins
and procedures 9.3.2 All employees have current and ) Boilers Transformers pH meters
continuing training on the SHE policies Personal Protectlv_e Cryogen.lc unit Aerz?t.ors Superheaters
and/or Safety Equipment | Economizer Clarifiers Safety boots
and procedures. Operations Switch gears Fork lift Ear plugs
Skimmers Hand truck Safety shower
Steam traps Slicker suit First aid kit
Gloves Hard hat Fire monitors
Respirator Eyewash fountain Tower (tray, packed)
Acid suit FRCs (Flame Retardant API separators/traps
Ear muffs Clothing) Microfiltration
SCBA (Self-Contained | Thermal suit equipment
Breathing Apparatus) | Furnaces/fired heaters Desuperheaters

Face shield

Motor control
centers

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as sample
thief, strapping tape,
pipe wrench, channel
locks, valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery steam
generator (waste heat
boiler)

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized
bed catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
9.4 Comply with . Drums Valves Dryers
compan P \:)Iicies 9.4.1 Employees comply with company safety EHE (Safetyt, Health, & Hoses Filters Eductors
panyp and environmental policies and nvironment) Compressors Demisters Meters
and procedures procedures. Hazard Labeling lIflxtruders gondenser :anci.nerator
4.2 f d i | li Personal Protective BjirIZis Trzr:mi:‘ztr(rzsers :SIn:Zters
24 Sda ety an enwronment? compliance and/or Safety EqUipment Cryogenic unit Aerators FS)uperheaters
ocumentation is complete per i
P P Operations Economizer Clarifiers Safety boots
company standards. Switch gears Fork lift Ear plugs
. Skimmers Hand truck Safety shower
24.3 S.afety and enwronmenta'l Steam traps Slicker suit First aid kit
improvements are submitted per Gloves Hard hat Fire monitors
company policies and procedures. Respirator Eyewash fountain Tower (tray, packed)
Acid suit FRCs (Flame Retardant API separators/traps
Ear muffs Clothing) Microfiltration
SCBA (Self-Contained | Thermal suit equipment
Breathing Apparatus) | Furnaces/fired heaters Desuperheaters

Face shield

Motor control
centers

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as sample
thief, strapping tape,
pipe wrench, channel
locks, valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery steam
generator (waste heat
boiler)

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized
bed catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Occupational Title: Chemical/Refining Process Technician Skill Standards

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
9.5 Comply with . Drums Valves Dryers
ocal star’;eyand 9.5.1 Employees comply with local, state and EEE (Safetyt, Health, & Hoses Filters Eductors
’ o federal policies and procedures. vironmen Compressors Demisters Meters
federal policies and Hazard Labeling Extruders Condenser Incinerator
procedures 9.5.2 Safety and er.wir(.)nmental compliance Equipment Monitoring Fla.res Generators Basins
documentation is complete per local, ) Boilers Transformers pH meters
state and federal standards Personal Protectlv_e Cryogen.lc unit Aerz?t.ors Superheaters
and/or Safety Equipment | Economizer Clarifiers Safety boots
Operations Switch gears Fork lift Ear plugs
Skimmers Hand truck Safety shower
Steam traps Slicker suit First aid kit
Gloves Hard hat Fire monitors
Respirator Eyewash fountain Tower (tray, packed)
Acid suit FRCs (Flame Retardant API separators/traps
Ear muffs Clothing) Microfiltration
SCBA (Self-Contained | Thermal suit equipment
Breathing Apparatus) | Furnaces/fired heaters Desuperheaters

Face shield

Motor control
centers

Reverse osmosis unit
Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines, gas
turbines, air drivers)
Piping

Scrubbers

Fire extinguisher
Metatarsal guard
Control valve
(regulator)
Instrumentation
(analyzers, gauges,
control loops,
temperature sensing
devices)

Tools (such as sample
thief, strapping tape,
pipe wrench, channel
locks, valve wrenches)
Tubing

Tanks

Resins

Cooling towers

Heat exchangers
(coolers, reboilers,
fans)

Heat recovery steam
generator (waste heat
boiler)

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst or fluidized
bed catalyst)

Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Academic and Employability Knowledge and Skill Matrix for Critical Work Function 9: Maintain Safe and Healthful Work Environment

On a scale of 1 (lowest) to 5 (highest), identify the level of complexity required in each of these skills for the worker to perform the critical work
function. Keep in mind that this scale is not for rating an individual’s proficiency. It is intended only for rating the level of complexity required to do the

work.

Occupational Title:
CWF 9 Maintain Safe and Healthful Work Environment

Listening| Speaking | Using Gathering | Analyzing | Making Organizing | Using | Adaptability [ Working | Leading | Building Self and Writing | Reading | Mathematics | Science
Information and | and and Decisions | and Social in Others | Consensus | Career
Communication | analyzing | Solving and Planning Skills Teams Development
Technology Information | Problems | Judgments
3 3 2 2 4 3 2 4 3 3 3 3 2 3 4 2 2

Statement of Assessment for Critical Work Function 9

The statements of assessment can do any of several things:
o Define tools or strategies that industry could use to assess the level of competency a worker has attained in a particular critical work function.
e Define for trainers and educators how to assess the level of competency a student has attained relevant to the critical work function.
o Define the level of mastery of the critical work function that indicates that a worker or student has achieved an entry-, intermediate-, or
advanced level of mastery of a critical work function.

Tools & Strategy: The assessment process should include one or more of the following:

A. Written tests could include:
(1) Multiple choice and essay questions that demonstrate an understanding of knowledge being assessed.
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connections between
processes and devices.
(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Hands-on exercises or simulations to demonstrate acquisition of knowledge, skills and attitudes that could:
(1) Represent a real life scenario, problem or challenging situation in the context of a work environment.
(2) Apply relevant knowledge or skills.
(3) Focus on the application of knowledge and skills to a new situation.
(4) Demonstrate an ability to plan, organize and create a product or an event.
(5) lllustrate by individual performance the attained levels of knowledge, skills and attitudes.
(6)Include observation of events, groups and individuals that focuses on the relevant traits of the skill or attitude being observed.
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