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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., BFW1 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 i natural, forced, balanced, induced fire-tubed, water-tubed, tube and
shell; Source of Heat i 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 fundamentalsd 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 ;ﬁzd reMﬁg::r :.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 SN || 2 LIEmier gnd and regulate regulate heat

regulate boiler regulate cooling . A

Exchange Systems heaters/ furnace svstem water svstem refrigeration exchanger

system Y Y system system

3.1 Monitor and .
3. Control Reaction regulate ?e.gu:\;?engg;cahnd
Systems continuous -

reaction system reaction system
4. Control fééulgﬂtgl‘:g;;nd 4.2 Monitor electrical generation
Generation Systems system and/or distribution system
5. Control Waste 5.1 Monitor and 5.2 Monitor and | 5.3 Monitor and 2;1 :\(/Iaomt;;
Treatment and/or regulate thermal | regulate flare regulate storm - sv e
Destruction Systems | oxidation system | system water system

system
6.1 Monitor and 6.4 Monitor 6.8 Monitor and

6. Control Utility
Systems
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regulate
instrument air
system

6.2 Monitor and
regulate utility air
system

6.3 Monitor and
regulate process
water system

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

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 1.1.1Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
distillation system specifications. E:‘"Uders gonde”tsef 'E?C"_‘efator
ares enerators asins
1.1.2 Production costs which are controlled b System Components Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and | Balanes ESV‘?{(‘:%”;ZS:S (F:(')arﬂfl';trs ggﬁe;?’ugzms
other resources. Distillation Skimmers Hand truck Safety shower
1.1.3 Product/process meets established Seam traps a':r';e}: sut et n"j‘]'gn'i(t';rs
ificati SHE (Safety, Health, &
process specifications. Envir(()nmerxllt) Respirator Eyewash fountain [ Tower (tray,
1.1.4 Equipment is monitored and maintaine Acid suit FRCs (Flame packed)

. : Ear muffs Retardant API
according to manufacturer/company | Instrumentation and Control SCBA (Self Clothing) separators/traps
operational parameters, safety Systems Contained Thermal st Microfiltration
standards and government regulations . Breathing Furnaces/fired equipment

. . . . TrOUbleShooung Apparatus) heaters Desuperheaters
115 Equmgnt malntena_nce IS qurd'nated Personal Protective and/or Face shield Fire extinguisher | Heat exbangers
according to mechanal requirements, ) . Motor control Metatarsal guard | (coolers, reboilers,
Safety Equipment Operations centers Control valve fans)

maintenance schedule or equipment
malfunction.

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

1.1.7 Equipment is returned to service
following mechanical work incluaty
verifying work, completing
Lockout/Tagout, completing paperworl
and startup according to company
policy.

1.1.8 Process variales 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

(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 orfluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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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 Elxtruders gondentser :gcir)erator
ares enerators asins
1.2.2 Production costs which are controlled b SyStém Components Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Cryogenic unit Alera]fors Su$erh§aters
: ; g Economizer Clarifiers Safety boots
e?hwpment, raw materials, utiléis and | Balances Switch gears Fork lift Ear plugs
other resources. ;
g Cabichaq | SHE (Safety, Health, & | Srmer | Haname | Safey shower
2. roduct/process meets establishe ;
P ficati Environment) Gloves Hard fat Fire monitors
process speciicatons. Instrumentation and Control Respirator Eyewash fountain | Tower (tray,
1.2.4 Equipment is monitored and maintaine Systems éC'd SU; ;RtCSd(Fl?me RéFlﬁked)
. ar muffs etardan
accorqlng to manufacturer/ company blesh . SCBA (Self Clothing) separators/traps
operational parameters, safety Troubleshooting Contained Thermal suit Microfiltration
standards and government regulations Striopin Breathing Furnaces/fired equipment
. . . . pping Apparatus) heaters Desuperheaters
125 Eqmpmgnt mmtenancg IS coor_dlnated Equipment Monitoring Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements Motor control Metatarsal guard | (coolers, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

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

1.2.7 Equipment is returnetb service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing paperworl
and startup according to company

policy.

1.2.8 Process varlaes meet product and
equipment parameters

Personal Protective and/or
Safety Equipment Operations

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly
Pumps (centfugal,
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

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

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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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 | 1.3.1Production rates meet desired Process Variables Hoses Filters Eductors
regulate filtration production level per company 0 ina P Compressors Demisters Meters
system specifications. perating Parameters Extruders Condenser Incinerator
Flares Generators Basins
1.3.2 Production costs which are controlled b SyStém Components Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aleratfors Su$erh§aters
: . . . ! ’ Economizer Clarifiers Safety boots
gghu;?r:;ir;tdrr:g materials, utilities and Environment) Switch gears Fork lift Ear plugs
' _ Instrumentation and Control gr'mmfrs gl"?‘”kd ””C!; ﬁ.""f‘:ty.ji(.’twer
1.3.3 Product/process meets established Svstems eam traps Icker sul Irst aid ki
ifications Yy Gloves Hard hat Fire monitors
process specl ) Troubleshooting Respirator Eyewash fountain | Tower (tray,
1.3.4 Equipment is monitored and maintainec E\C'd SU; ;Rcsd(F'ame Ri‘iked)
according to manufacturer/company | Filtration SgrBrRu(Sself C%;rinzr)" separators/traps
operational parametes, safety Material Sampling Contained Thermal suit Microfiltration
standards and government regulations Breathing Furnaces/fired equipment
. . . . Equipment Monitoring Apparatus) heaters Desuperheaters
135 Eqmpmgnt malntenanpe IS Coo_rd'nated Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements| Personal Protective and/or Motor control Metatarsal guard | (coolers, reboilers,
maintenance schedule or equipment | SafetyEquipment Operations | centers Control valve fans)
malfunction Reverse osiosis (regulator) Heat recovery
' unit Instrumentation 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
LockowT ¢ dina t Drum dolly loops, stirred tank or
O(_: oW Tagout according {o company Pumps (centrifugal,| temperature continuous stirred
policy. vacuum, positive sensing devices) | tank, fixed bed
. . . displacement) Tools (such as catalyst orfluidized
137 Equment IS retur_ned to Se_rVICe . Drivers (such as sample thief, bedcatalyst)
f0”(_)W_|n9 mechanical W_Ork including electrical motors, | strapping tape, Fittings
verifying work, completing steam turbines, gas| pipe wrench, Safety harness
Lockout/Tagout, Comp|eting paperworl, fjurbine)s, air chlannel |0C|:‘]S, ) Zersonal lift
. rivers valve wrenches omputers
anq startup according to company Piping Tubing UPS
policy. Scrubbers Tanks (uninterruptible
Resins power source)
1.3.8 Proc_ess varlsles meet produtand Cooling towers
equipment parameters
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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
14 Monitorand | 1.4.1Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
absorption system specificatons. P g E:‘"Uders go”de”tsef 'E’;C"_‘erator
ares enerators asins
1.4.2 Production costs which are controlled b SyStém Components Boilers Transformers pH meters
operators indicate efficient use of Heat and/or Material Cryogenic unit Alera]fors Su$erh§aters
: ; i Economizer Clarifiers Safety boots
equipment, raw materials, utilities and| Balances Switch gears Fork lift Ear plugs
other resources. SHE (Safety, Health, & Skimmers Hand truck Safety shower
1.4.3 Product/process meets established Envi " ’ Steam traps Slicker suit First aid kit
ficati nvironment) Gloves Hard hat Fire monitors
process speciicatons. Instrumentation and Control Respirator Eyewash fountain | Tower (tray,
1.4.4 Equipment is monitored and maintaineg Systems E\C'd SU; ;thsd(F'?me Ri‘iked)
H ar mutris etaraan
accorqlng to manufacturer/company _ CBA (Self Clothing) separators/traps
operational parameters, safety Troubleshootng Contained Thermal suit Microfiltration
standards and government regulations Absorotion Breathing Furnaces/fired equipment
. . . . sorptio Apparatus) heaters Desuperheaters
145 Eqmpmgnt mamtenanFe IS Coo_rd'nated Material Sampling Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements Motor control Metatarsal guard | (coolers, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

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

14.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing paperworl
and startup accordingo company
policy.

1.4.8 Process varlaes 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

(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 orfluidized
bedcatalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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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
adsorptian system specifications. E:‘"Uders go”de”tsef 'E’;C"_‘erator
ares enerators asins
1.5.2 Production costs which are controlled b SyStém Components Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Alera]fors Su$erh§aters
: . . . ' ’ Economizer Clarifiers Safety boots
e?hwpment, raw materials, utilities and Envirorment) Switch gears Fork lift Ear plugs
other resources. ) -
. Instrumentation and Control gr'mmfrs gl"?‘”kd ””C!; ﬁ.""f‘:ty.ji(.’twer
1.5.3 Product/process reets established Systems Gsse"; raps H:r de}: ast“' F::Z nilonitlors
process speC|f|cat|0ns. Troubleshooting Respirator Eyewash fountain | Tower (tray,
1.5.4 Equipment is monitored and maintainec E\C'd SU; ;thsd(F'?me Ri‘iked)
. . ar mutris etaraan
accorqlng to manufacturer/company | Adsorption SCBA (Self Clothing) separators/traps
operational parameters, safety _ Equipment Monitoring Contained Thermal suit Microfiltration
standards and government regulations Breathing Furnaces/fied equipment
. . . . i Apparatus heaters Desuperheaters
15.5 Equipment maintenance is coordinated Personal Protecﬂve a”d/Qf pparatus) ; — P
; ) ) Safety Equipment Operations Face shield Fire extinguisher | Heat exchangers
according to mechanicatquirements, Motor control Metatarsal guard | (cooles, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

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

15.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing paperworl
and startup according to company
policy.

1.5.8 Process varlaes 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

(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 orfluidized
bedcatalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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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 | 1.6.1Production rates meet desired Process Variables Hoses Filters Eductors
regulate production level per company Operating Parameters Compressors Demisters Meters
extraction system specifications. P 9 E:‘"Uders go”de”tsef 'E’;C"_‘erator
ares enerators asins
1.6.2 Production costs which are controlled b| SyStem Cmponents Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and | Environment) ESV‘?{(‘:%”;ZS:S (F:(')arﬂfl';trs ggﬁe;?’ugzms
other resources. . :
_ Instrumentation and Control gr'mmfrs gl"?‘”kd ””C!; ﬁ.""f‘:ty.ji(.’twer
1.6.3 Product/process meets established Systems Glﬁig‘s raps H:r de}: ast“' F::Z nilonitlors
process specifications. . Respirator Eyewash fountain | Tower (tray,
. . . . Troubleshooting Acid suit FRCs (FI ked
1.6.4 Equipment is monitored and maintaineq EC' Su;f P Sd( ?me /IiaF‘)‘i ed)
according to manufacturer/company | Extraction SgrBrRu(Sself Cli)?hrinzr)] separators/traps
operational parameters, safety ; ; Contained Thermal suit Microfiltration
. Material Sampling ' ! i
standards and government regulations Breathing Furnaces/fired equipment
. . . . Equipment Monitoring Apparatus) heaters Desuperheaters
165 Eqmpmgnt ma'ntenanFB coord_lnated Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements| Personal Protective and/or Motor control Metatarsal guard | (coolers, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

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

1.6.7 Equipment is returned to sereic
following mechanical work including
verifying work, completing
Lockout/Tagout, completing paperworl
and startup according to company
policy.

1.6.8 Process varlaes meet product and

equipment parameters

Safety Equipment Operations

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, pogive
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

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

Safety harness
Personal lift
Computers

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

Occupational Title:

Critical Work Function 1. Control Separation Systems

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . i 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 ¢ E;"Uders gO”de”tsef 'E’;C"_‘eramf
res enerators asins
system 1.7.2 Production costs which are controlled b| SYStem Components Boilers Transformers pH meters
operators indicate eftient use of SHE (Safety, Health, & Cryogenic unit Alera]fors Su$erh§aters
: . . . ! ’ Economizer Clarifiers Safety boots
equipment, raw materials, utilities and| Environment) Switch gears Fork lift Ear S’ugs
other resources. . -
_ Instrumentation and Control gr'mmfrs gl"?‘”kd ””C!; ﬁ.""f‘:ty.ji(.’twer
1.7.3 Product/process meets established Svstems eam traps Icker sui rstaid ki
if . 3 Gloves Hard hat Fire monitors
process specifications. Troubleshooting Respirator Eyewash fountain | Tower (tray,
1.7.4 Equipment is monitored and maintaineg E\C'd SU; ;thsd(F'?me Kiﬁked)
according to manufacturer/company | Dehydration SgrBrRu(Sself Cli)?hrinzr)] sepantors/iraps
operational parameters, safety Personal Protective and/or Contained Thermal suit Microfiltration
standardsand government regulations. . . Breathing Furnaces/fired equipment
. . . . Safety Equipment Operations Apparatus) heaters Desuperheaters
175 Eqmpmgnt mamtenanpe IS Coo_rd'nated Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements Motor control Metatarsal guard | (coolers, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

1.7.6 Equipment is prepared for mechanical
work including shut down and
Lockout/Tagout accordingptcompany
policy.

1.7.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing paperworl
and startup according to company
policy.

1.7.8 Process varlaes meet product and

equipment paraneters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly
Pumps (centrifgal,
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

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

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)

September, 2009

-12 -




CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

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 0 ina P Compressors Demisters Meters
system specifications. perating Parameters Elxtruders gondentser :gcir)erator
ares enerators asins
1.8.2 Production costs which are controlled b SyStém Components Boilers Transformers pH meters
operators indicate efficient use of SHE (Safety, Health, & Cryogenic unit Alera]fors Su$erh§aters
: . . . ! ’ Economizer Clarifiers Safety boots
e?hwpment, raw materials, utilities and | Environment) Switch gears Fork lift Ear plugs
other resources. . -
_ Instrumentation and Control gr'mmfrs gl"?‘”kd ””C!; g.a;ety. dsrk].ct’wer
1.8.3 Product/process meets established Svstems eam traps lcker sul reaid K
. . Yy Gloves Hard hat Fire monitors
process speC|f|cat|0ns. . Respirator Eyewash fountain | Tower (tray,
. . . . Troubleshooting Acid suit FRCs (FI ked
1.8.4 Equipment is monitored and maintaineq EC' Su;f P Sd( ?me /IiaF‘)‘i ed)
. : ar muris etaraan
accorqlng to manufacturer/company | Decanting SCBA (Self Clothing) separators/traps
operational parameterssafety ; ; Contained Thermal suit Microfiltration
. Material Sampling ' ! i
standards and government regulations Breathing Furnaces/fired equipment
. . . . Eaquipment Monitorin Apparatus) heaters Desuperheaters
185 Eqmpmgnt malntenanpe IS Coo_rd'nated auip g Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements| Personal Protective and/or Motor control Metatarsal guard | (coolers, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

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

1.8.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing paperworl
and startup according to company
policy.

1.8.8 Process varlaes meet product ad

equipment parameters

Safety Eqipment 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

(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 orfluidized
bedcatalyst)
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 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 thisscaleisnot f or rati ng an Iltisidtended ahly forrairsy thp level foficamiplexityaeguired 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 Monitorand | 2.1.1Heattransfer rates meet desired Process Variables Hoses Filters Eductors
regulate fired temperature per process/equipment . Compressors Demisters Meters
heaters/furnace i ~ati Operating Parameters Extruders Condenser Incinerator
system specifications A o ; Basi
ares enerators asins
2.12 Production costs which are controlled by System Components Bolers Transformers pH meters
operators indicate efficient use of Heat and/or Material Balances | Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and Economizer Clarifiers Safety boots
SHE (Safetyealth, & Switch gears Fork lift Ear plugs
other resources. : Skimmers Hand truck Safety shower
. Environment) Siaam't Slicker suit First aid kit
2.1.3 Product/process meets establied Glﬁig‘s raps H; der:;t“' F::Z nilonitlors
ificati Instrumentation and Control
process specifications. Systems Respirator EyewasHountain Tower (tray,
2.14 Equipment is monitored and maintained ‘E\C'd 5“# ;R::Sd(':"’t’“gle thing) Kiclked)
H H ar muris etaraan othing
accord_lng to manufacturer/company Troubleshooting SCBA (Setontained | Thermal suit separators/taps
operational parameters, safety standarg Fired Heaters/Furnaces Breathing Apparatus)| Furnaces/fired Microfiltration
and government regulations. Face shield heaters equipment
Heat Exchangers Motor control centers | Fire extinguisher Desuperheaters

2.1.5 Equipment maintenance is coordinated
according to mechanical requirement
maintenance schedule or equipment
malfunction.

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

2.17 Equipment is returned to service followir
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and stattp
according to company policy.

2.18 Process varitales 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,
strappirg 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
Safetyharness
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
2.2 Monitorand | 2.2.1Heat transfer rates meet desired Process Variables Hoses Filters Eductors
;egltJlate boiler temperature per process/equipment Operating Parameters Compressors Denisters Meters
ystem specifications Extruders Condenser Incinerator
i ) 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?\Eﬂ(;?;g;yt,)Heat & Cryogenic unit Aerators Supeheaters
equipment, raw materials, utilities and gsv‘?tr;‘;”;';z:s E(')?Efl'fﬂrs EZ:eguzzots
other resources. Instrumentation and Control Skimmers Hand truck Safety shower
. m ; . =Y S
2.2.3 Product/process meets established Systems Steam traps Slicker suit First aid kit
ifications Fired Heaters/Furnaces Gloves Hard hat Fire monitors
process speciiicatl ' Re_spira_tor Eyewash fountain | Tower (tray,
2.2.4 Equipment is monitored and maintained | Boilers éC'd Sull"tf ER:?Sd(Fl?rgF thing) /Iiitiked)
. _ ar muffs etardant Clothing
accord_mg to manufacturer/company Steam Generation SCBA (Se€ontained | Thermal suit separators/traps
operational parameters, safy standards P | Protecii dlor Safet Breathing Apparatus)| Furnaces/fired Microfiltration
and government regulations. Eers_,ona rg ective and/or salely | pace shield heaters equipment
quipment Operations Motor control centers | Fire extinguisher | Desuperheaters

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

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

2.27 Equipment is returned to service followir
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and stattp
according to company policy.

2.2.8 Process varlales 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)

Reactos (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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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 Monitor and 2.3.1Coolingrates meet desied temperature Process Variables Hoses Filters Eductors
regulate cooling per process/equipment specifications Operating Parameters Compressors Demisters Meters
water system i i Extruders Condenser Incinerator
2.32 Production .CO§tS Whlch .are controlled by, System Components Flares Generators Basins
operators indicate efficient use of H dlor Material Bal Boilers Transformers pH meters
equipment, raw materials, utilities and | Heatand/or Material Balances Cryogenic unit Aerators Superheaters
other resources. SHE (Safety, Health, & Ecqnomlzer Clar|f|_ers Safety boots
. Environment) vatchgears Fork lift Ear plugs
2.3.3 Product/process meets established Skimmers Hand truck Safety shower
process specificatics Instrumentation and Control Steam traps Slicker suit F!rst aid Igt
_ i ) o Systems Gloves Hard hat Fire monitors
2.3.4 Equipment is monitored and maintained _ Respirator Eyewash fountain | Tower (tray,
according to manufacturer/company | Troubleshooting éC'd Su]l"tf ER:?Sd(Flz’t:\rgF - /Iiitiked)
. . ar muris etaraan otimg
operational parameters,_safety standard Cooling Water SCBA (Se€ontained | Thermal suit separators/traps
and government regulations. Heat Exchangers Breathing Apparatus)| Furnaces/fired Microfiltration
; ; ; ; Face shield heaters equipment
2.35 Equipment maintenance is coordinated Material Sampling Motor control centers| Fire extinguisher Desuperleaters

according to mechanical requirements,
maintenance schedule @guipment
malfunction.

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

2.3.7 Equipment is returned to service followir
mechanical work including verifying
work, completing Lockout/Tagu,
completing paperwork and stattp
according to company policy.

2.3.8 Process varitales 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 §uch 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, vive
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 Monitor and 2.4.1Productionrates meet desireghroduction | Process Variables Hoses Filters Eductors
fe?!“ate ) level per company specifications Operating Parameters Compressors Demisters Meters
refrigeration . . Extruders Condenser Incinerator
system 2.4.2 Production .CO§tS WhICh .are controlled by, System Components Flares Generators Basins
operators indicate efficient use of J o Bal Boilers Transformers pH meters
equipment, ranmaterials, utilities and | Heat and/or Material Balances Cryogenic unit Aerators Superheaters
other resources. SHE (Safety, Health, & Ecqnomlzer Clar|f|_ers Safety boots
. Environment) vatch gears Fork lift Ear plugs
2.4.3 Product/process meets established Skimmers Hand tuck Safety shower
process specifications. Instrumentation and Control Steam traps Slicker suit F!rst aid Igt
_ i ) o Systems Gloves Hard hat Fire monitors
2.4.4 Equipment is monitored and maintained _ Respirator Eyewash fountain | Tower(tray,
according to manufacturer/company | 1roubleshooting éC'd Su]l"tf ER:?Sd(Flz’t:\rgF g /Iiitiked)
- . . ar muffs etardant Clothing
operational parameters,_safety standard Refrigeration SCBA (Se€ontained | Thermal suit separators/traps
and government regulations. Equipment Monitoring Breathing Apparatus)| Furnaces/fired Microfiltration
; ; ; ; Face shield heaters equipment
2.45 Equipment maintenance is coordinated | pe;sona) protective and/or Safety | Motor control centers| Fire extinguisher | Desuperheaters

according to mechanical requirements,
maintenance schedule or equipment
malfunction.

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

2.477 Eqipment is returned to service following
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and stattp
according to company policy.

2.4.8 Process varlales 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)
Took (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
2.5 Monitor and 2.5.1Heat 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 Basns
2.5.2 Productioncosts which are controlled by J o 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 speciiications. ] Respirator Eyewash fountain | Tower (tray,
2.5.4 Equipment is monitored and maintained | Troubleshooting éC'd Su]l"tf ER:?Sd(Flz’t:\rgF g /Iiitiked)
. . ar muris etaraan othing
accord_mg to manufacter/company Cooling Water SCBA (Se€ontained | Thermal suit separators/traps
operational parameters, safety standarg ;. Exchangers Breathing Apparatus) | Furnaces/fired Microfiltration
and government regulations. _ o Face shield heaters equipment
Equipment Monitoring Motor control centers| Fire extinguisher Desuperheaters

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

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

2.5.7 Equipment is returned to service followir
mechanical work including verifying
work, completing Lockout/Tagout,
completing paperwork and stattp
according to company policy.

2.5.8 Process varlales 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 reat
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 scaleisnotf or r at i ng an i n dtisintendlad@rlydos ratipg the fevetof cemptexity 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:
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.
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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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 3.1.1Chemical reactionates meet desired Process Variables Hoses Filters Eductors
regulfate Contt'nUOUS production level per company Operating Parameters Compresors Demisters Meters
reaction system e L i
Y specifications System Components Extruders Condenser Incmerator
. . ) 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, tilities and SHE (Safety, Health, & Economizer Clarifiers Satety boots
Environment) Switch gears Fork lift Ear plugs
other resources. : Skimmers Hand truck Safety shower
3.13 Product/process meets established proces Instrumentation and Control Steam traps Slcker suit First aid kit
- ificati Systems Gloves Hard hat Fire monitors
Specincauons. Troubleshooting Respirator Eyewash fountain | Tower (tray,
3.14 Equipment is monitored and maintained | L. o - L éc'd sut ;thsd(':'?me Kiﬁked)
. ar muffs etardan
accord_lng to manufacturer/company 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
i . ) . Safety Equipment Operations | Apparatus) heaters Desuperheaters
3.15 Equ”e_m mamtenan(_:e Is coordmated Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements, Motor control Metatarsal guard | (coolers, reboilers,
centers Control valve fans)

maintenance schedule or equipment
malfunction.

3.16 Equipment is prepared for mechanical wor
including shut down and Lockout/Tagout

according to company policy.

3.17 Equipment is retrned to service following
mechanical work including verifying work,
completing Lockout/Tagout, completing
paperwork and starup according to

company policy.

3.18 Process varigles meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum ddly
Pumps
(centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motors,
steam turbines,
gas turbines, air
drivers)

Piping
Scrubbers

(regulator)
Instrumentation
(analyzers, gaugeq
control loops,
temperature
sensing devices)
Tools (suclas
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 orfluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)
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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 3.2.1Chemical reactionates meet desired Process Variables Hoses Filters Eductors
regulate batch production level per company Operating Parameters Compressors Demigers Meters
reaction system specifications System Components Extruders Condenser Inmr_]erator

. ) i Flares Generators Basins

3.2.2 Production costsvhich are controlled by Heat and/or Material Boilers Transformers pH meters
operators indicate efficient use of Balances Cryogenic unit Aerators Superhaters
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

3.2.3 Product/process meets established proces Instrumentation and Control Steam traps Slicker suit First aid kit

o ificati Systems Gloves Hard hat Fire monitors
Specincauons. : Respirator Eyewash fountain | Tower (tray,
. . . L Troubleshooting o sui Cs (FI red

3.24 Equipment is monitored and maintained | o o 'I‘E\C' sut ;R Sd(F ame packe )
according to manufacturer/ampany SCBA (Sulf Cletahr. ant "

; Equipment Monitoring .( € othing) . se_para_tors_ raps
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

3.25 Eqmpm_ent ma'ntenan_ce IS Coo_rd'nated Face shield Fire extinguisher | Heat exchangers
according to mechanical requirements, Motor control Metatarsal guard | (coolers, reboilers,

centers Control valve fans)

maintenance schedule or equipment
malfunction.

3.26 Equipment is prepared for mechanical wor
induding shut down and Lockout/Tagout

according to company policy.

3.27 Equipment is returned to service following
mechanical work including verifying work,
completing Lockout/Tagout, completing
paperwork and starup according to

company policy.

3.2.8 Process variales 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, gag
turbines, air
drivers)
Piping
Scrubbers

(regulator)
Instrumentation
(analyzers, gaugesg
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)
Reactorgbatch
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 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 isn o t

work.

for

r at i speoficency. lit isidténded ahly #orl rading the level of complexity required to do the

Occupational Title: Chemical/Refining Process Technician

CWE 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 4.1.1Productionrates meet desired Process Variables Hoses Filters Eductors
regulate steam production level per company Operating Parameters Compressors Demisters Meters
system e '
Yy specifications System Components Extruders Condenser Incinerator
. . ) 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, & Eryogenift unit é?ré}ft_ors EUEerhsat?rs
equipment, raw materials, utilities ang Environment) conomizer ariers afety boots
’ Switch gears Fork lift Ear plugs
other resources. Instrumentation and Control Skimmers Hand truck Safety shower
4.1.3 Product/process mets established Systems Steam traps Slicker suit F!rst aid I_(lt
e Troubleshooting Gloves Hard hat Fire monitors
process specifications. i Respirator Eyewash Tower (tray, packed)
4.14 Equipment is monitored and maintaing Boilers éC'd SU]'jf E;gta'(ll QF’I Slglliar?torsltraps
: Steam Generation ar muffs s (Flame icrofiltration
accord_mg to manufacturer/company ) SCBA (Se€ontained | Retardant equipment
Opel’atlonal pal‘ametel‘s, Safety Personal Protective and/or Safety Breathing Apparatus)| Clothing) Desuperheaters
standards and government regulation| Equipment Operations Face shield Thermal suit Heat exchangers
. . . . ; Motor control Furnacesf/fired coolers, reboilers, fans
4.15 Equipment maintenance is coordinateq Boiler Feed Water centers heators ﬁeat recovery steam )
according to mechanicagéquirements, [ Steam Condensate Reverse osmosis uni| Fire extinguisher| generator (waste heat
maintenance schedule or equipment Safety Metatarsal boiler)
; goggles/glasses guard Reactors (batch stirred
malfunction. :
Drum dolly Control valve tank or continuous

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

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

4.1.8 Process varigles meet product and
equipment parameters

Pumps (centrifugal,

vacuum, pogive
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 orfluidized 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
. . Lo . . : Drums Valves Dryers
4.2 Monitor 4.2.1Electrical distributiormeets desired Process Variables Hoses Filters Eductors
electrical } level per compangpecifications Operating Parameters Compressors Demisters Meters
generation . . Extruders Condenser Incinerator
distribution system | 4.2.2 Production costs which are controlled | System Components Flares Generators Basins
by operators indiate 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 darifiers Safety boots
_ Systems vatch gears Fork lift Ear plugs
4.2.3 Product/process meets established ) Skimmers Hand truck Safety shower
process specifications. Troubleshooting gtliizstraps alz;crl((jer::tu't E::Zt?r:?):ilttors
. . . . .| Electrical Generation/Distribution . .
4.2.4 Equipment is monitored and maintaing . o Respirator Eyewash fountain | Tower (tray,
according to manufacturer/company | Eduipment Monitoring Acid suit FRCs (Flame packed)

' Personal Protective and/or Safet Ear muffs Retardant Clothing) | AP
operational parameters, safety . Equipment Operations y SCBA (Se€ontained Thermal suit separators/traps
standards and government regulation Breathing Apparatus) Furnaces/fired Microfiltration

4.25 Equipment maintenance is coordinate Face shield heaters equipment

. . . Motor control centers Fire extinguisher Desuperheaters
acc_ordlng to mechanical reqw_rement Reverse osmosisnit Metatarsal guard | Heat exchangers
maintenance schedule or equipment Safety goggles/glasses | Control valve (coolers,

malfunction.

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

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

4.2.8 Process varigles meet product and
equipment parameters

Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as electricg
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

reboilers, fans)
Heat recovery
steam generator
(waste heat
boiler)

Reactors (batch
stirred tank or
continuous
stirred tank, ixed
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 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 thisscaleisnot f or rati ng an Iltisidtéended ahly torrairsy thp level foficamiplexityaeguired to do the
work.

Occupational Title: Chemical/Refining Process Technician
CWEF 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.

I Occupational Title: Chemical/Refining Process Technician I
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CHEMICAL / REFINING PROCESS TECHNICIAN SKILL STANDARDS

Critical Work Function 5. Control Waste Treatment/Destruction

Occupational Skills, Knowledge & Conditions

Systems
Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. . . Drums Valves Dryers
5.1 Monitor and 5.1.1Pracess variables meet/do not exceed | Process Variables Hoses Filters Eductos
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 Boilers Transformers pH meters
: . - SHE (Safety, Health, & P
equipment, raw materials, utilities ang Envirénmer?t) Cryogenic unit Alera;ors Su?erhgaters
Economizer Clarifiers Safety boots
other resources. X .
_ Instrumentationand Swltch gears Fork lift Ear plugs
5.13 Product/process meets established | . Systems Skimmers Hand truck Safety shower
process specifications. Steam traps Slicker suit F!rst aid Igt
Troubleshooting Gloves Hard hat Fire monitors
5.1.4 Equipment is monitored and maintaing Respirator Eyewash fountain Tower (tray, packed)
according to manufacturer/company | Waste Incineration Acid suit FRCs (Flame API separators/traps

. . Ear muffs Retardant Clothing) | Microfiltration
operational parameters, safety . Personal Protective and/or SCBA (Se€ontained | Thermal suit equipment
standards and government regulation| Safety Equipment Breathing Apparatus)| Furnaces/fired Desuperheaters

5.15 Equipment maintenance is coordinated Operations Face shield heaters Heat exchangers

. . . Motor control Fire extinguisher (coolers, reboilers,
accprdmg to mechanical requirement centers Metatarsal guard fans)
maintenance schedule or equipment Reverse osmosis uni{ Control valve Heat recovengteam
malfunction. Safety (regulator) generator (waste
. . ) goggles/glasses Instrumentation heat boiler)

5.16 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 compan vacuum, positive temperature sensing contingous stirred

lic displacement) devices) tank, fixed bed
policy. Drivers (such as Tools (such as catalyst orfluidized

517 Equipment is returned to service electrical motors, sample thief, bed catalyst)

: ; : - steam turbines, gas | strapping tape, pipe | Fittings
f0||9V\{Ing mechanical Work |nclud|ng turbines, air dwvers) | wrench, channel Safety harness
verifying work, compleng Piping locks, valve Personal lift
Lockout/Tagout, completing Scrubbers wrenches) Computers
paperwork and startip according to iUb:(”g UPS (U”i”te")uptib'e

: anks power source
company policy. .
Resins

5.1.8 Process varigles meet product and

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
5.2 Monitor and 5.2.1Process variables meet/do not exceed | Process Variables Hoses Filters Edﬁctors
regulate flare company/government specifications. | Operating Parameters Compressors Demisters Meters
system o :
y 5.2.2 Emissions meet/do not exceed System Components Extruders Condenser Incinerator
/ if . 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
. . o Svstems Switch gears Fork lift Ear plugs
equipment, raw méerials, utilities and | >YS Skimmers Hand truck Safety shower
other resources. Troubleshooting Steam traps Slicker suit First aid kit
. Gloves Hard hat Fire monitors
Flare .
5.24 Product/proce;; mgets established . o Respirator Eyavash Tower (tray, packed)
process specifications. Equipment Monitoring Acid suit fountain API separatatraps
5.25 Equipment is monitored and maintaing Personal Protective and/or Each"/l“(Zse@ ined ERfsd(F"’tj‘me M'CTOf"”att'O”

. Safety Equipment (SeContaine etardan equipmen
accord_lng to manufacturer/ company 0 ergti 0?] s P Breathing Apparatus) Clothing) Desuperheaters
operational parameters, safety P Face shield Thermal suit Heat exchangers
standards and government regulation| Natural Gas Motor control centers | Furnacesffired | (coolers, reboilers,

Reverse osmosis unit heaters fans)

5.26 Equipment maintenance is coordinated
according to mechanical requirement
maintenance schedule or equipment
malfunction.

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

5.2.8 Equipnent is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and startp according to
company policy.

5.2.9 Process varigles meet product and
equipment parameters

Safety goggles/glasses

Drum dolly

Pumps (centrifugal
vacuum, positive
displacement)

Drivers (such as electrica
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 orfluidized
bed catalyst)

Fittings

Sdety 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
. - Drums Valves Dryers
5.3 Monitor and 5.3.1Storm water treatment meets Process Variables Hoses Filters Eductors
"egtU|ate Sttorm established company/government Operating Parameters Compressors Demisters Meters
water system . 1
Y 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'ndicate efficient use of EnVironment) Cryogenic unit Aerators Superheaters
equipment, raw materials, utilities and Troubleshooting Economizer Clarifers Satety 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 k
e ificati Storm Water Gloves Hard hat Fire monitors
process speciiications. ) ) Respirator Eyewash Tower (tray, packed)
5.3.4 Equipment is monitored and maintaing Material Sampling Acid suit fountain API separators/traps
. ; P Ear muffs FRCs (Flame Microfiltration
Equipment Monitorin
accord_lng to manufacturer/company quip ! g SCBA (Se€ontained Retardant equipment
Opel’atlonal pal‘ametel‘s, Saf?t Personal PIrOteCthe and/or Breathing Apparatus) Clothing) Desuperheaters
standards and government regulation| Safety Equipment Face shield Thermal suit Heat exchangers
. . . . Operations Motor control centers Furnacesf/fired (coolers, reboilers,
5.35 Equipment maintenance is coordinate( Reverse osmosis unit | heaters fans)

according to mechanical requirement
maintenance schedule or equipment
malfunction.

5.3.6 Equipment is prepared for mechanical
work including shut down and

Lockout/Tagoutccording to company
policy.

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

537

5.3.8 Process varigles meet product and
equipment parameters

Safety goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)

Drivers (such as electrica
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, fixedbed
catalyst orfluidized
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
. - Drums Valves Dryers
5.4 Monitor and 5.4.1Waste stream meets/does not exceed | Process Variables Hoses Filters Eductors
regulate waste established company/government Operating Parameters Compressors Demisters Meters
water system e 1
Yy specifications System Components Extruders Condenser InC|r_1erator
. . 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 Control | Economizer Clarifies Satety boots
Systems Switch gears Fork lift Ear plugs
other resources. _ Skimmers Hand truck Safety shower
5.4.3 Equipment is monitored and maintaine Troubleshooting Steam traps Slicker suit First aid kit
dina to manufacturer/compan Waste Water Gloves Hard hat Fire monitors
accor . g9 pany ] ) Respirator Eyewash Tower (tray, packed)
operational parameters, safety Material Sampling Acid suit fountain API separators/traps
standards and government regulationy gquipment Monitoring Ear muffs _ FRCs (Flame Microfiltration
. . . . ) SCBA (Seontained Retardant equipment
5.44 EqUIpment maintenance is coordinateq Personal P_rotectlve and/or Breathing Apparatus) Clothing) Desuperheaters
according to mechanical requirementy Safety Equipment Face shield Thermal suit Heat exchangers
maintenance schedule or equipment Operations Motor control centers Furnacesf/fired (coolers, reboilers,
Reverse osmosis unit heaters fans)

malfunction.

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

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

5.4.7 Process varigles meet product and
equipmentparameters

Safdy goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)

Drivers (such as electrica
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 orfluidized
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 thisscaleisnot f or rati ng an Iltisidtéended ahly torrairsy thp level foficamplexityaeguired 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
6.1 Monitor and 6.1.1Ffroducﬂon ra'tes meet desired . Process Variables z;usfg; \F/;’Tt';/:éss Egjecftz .
r?9U|ate instrument instrument alr_pressure pe_r_eSt_ab“She Operating Parameters Compressors Demisters Meters
air system compan_y/equmem specifications. System Components Extruders Condenser Incinerator
6.1.2 Production costs which are controlled Flaes Generators Basins
by operators indicate efficient use of | SHE (Safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities and Evironment Egﬁ%ﬂ'ﬁe‘:”” éf;ﬁftg; EZIfOeet;/hs:(t:srs
Instrumentation and Control X )
other resources. Systems Switch gears Fork lift Ear plugs
6.1.3 Product/process meets established . Skimmers Hand truck Safety shower
process specifications Troubleshooting Steam traps Slicker suit First aid kit
. . . . . Process Symbols and/or Glovgs Hard hat _ Fire monitors
6.14 Equipment is monitored and maintaing prawings ie_zplra_tor E}éecwa(slzf; fountain ;%vlver (tray, p/acked)
: cid suit s (Flame separ@rs/traps
accor?_mg tIO manUf?Cturer/?cimpany Instrument Air Ear muffs Retardant Clothing) | Microfiltration
operational parameters, sare . Lo i i
p p y Equipment Monitoring SCBA (Self Thermal suit equipment
standards and government regulation _ Contained Furnaces/fired Desuperheaters
. . , di q Personal Protective and/or Breathing heaters Heat exchangers
6.15 Equme_nt malntenan(?E; coor !nate Safety Equipment Operations | Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirement 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 compan
policy.

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

6.1.8 Process varisles meet product and

equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly
Pumps (centrifgal,
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 orfluidized
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 desiredility air | prgcess Variables Drums Valves Dryers
e o pressure per established . Hoses Filters Eductors
regulate utility air : o Operating Parameters Compressors Demisters Meters
system company/equipment specifications. Svstemn Components Extruders Condenser Incinerator
6.2.2 Production costs whitare controlled y P Flares Generators Basins
by operators indicate efficient use of | SHE (Safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities and Evironment Eg)?\%?:i'zce‘:”” éle;i‘ftg; gzzirhss;fsrs
other resources. ISn;st{gmzntatlon and Control Switch gears Fork lift Ear p?/ugs
6.2.3 Productrocess meets established . Skimmers Hand truck Safety shower
e Troubleshooting Steam traps Slicker suit First aid kit
process specifications 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 N _ Acid suit FRCs (Flame _ AI?I se_pargtors/traps
. Utility Air Ear muffs Retardant Clothing) | Microfiltration
manufacturer/companyoperational Equipment Monitorin SCBA (Self Thermal suit equipment
parameters, safety standards and auip 9 Contained Furnaces/fired Desuperheaters
government regulations. Personal Protective and/or Breathing heaters Heat exchangers
Safety Equipment Operations Apparatus) Fire extinguisher (coolers, reboilers,
6.2.5 Equipment maintenance is coordinate Face shild Metatarsal guard fans)
according to mechanical requirement Motor control Control valve Heat recovery steam
centers (regulator) generator (waste

maintenance schedule or equipment
malfunction.

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

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

6.2.8 Procesyaricbles 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

Instrumentatian
(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 orfluidized
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 6.3.1Produc'tion rates meet desir.el'dve.I Per | process Variables Emms \F/_flitlves E;yerts
requlate brocess established company specifications. . 0SS fiers uerors
(S p 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 : SHE (Safety, Health, & Boilers Transformers pH meters
6.3.3 Equipment is monitored and maintaing Environment) Cryogenic unit Aerators Superheaters
according to manufacturer/company | Instrumentation and Control Economizer Clarifiers Safety boots
. Systems Switch gears Fork lit Ear plugs
operational parameters, safety ) Skimmers Hand truck Safety shower
standards and government regulatien| Troubleshooting Steam traps Slicker suit First aid kit
. . . . Gloves Hard hat Fire monibrs
Process Symbols and/or . .

6.34 Equm_ent mamtenanpe IS Coqrdmate( Drawinas y Respirator Eyewash fountain Tower (tray, packed)
according to mechanical requirement _ 9 _ Acid suit FRCs (Flame API separators/traps
maintenance schedule or equipment Material Sampling Ear muffs Retardant Clothing) | Microfiltration
malfunction. Equipment Monitorin SCBA (Self Thermal suit equipment

quip ) 9 Contained Furnacesl/fired Desuperheaters

6.35 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,

. Face shield Metatarsal guard fans)
Logkout/Tagout accordlng to compan Motor control Control valve Heat recovery steam
policy. centers (regulator) generator (waste

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

6.3.7 Process variales meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggleglasses
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
catalystor 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
i i . Drums Valves Dryers
6.4 Monitor and 6.4.1Production rates meet desirgubtable Process Variables Drme paves E(?;Ctors
regulate potable water pressure pecompany ) c Demi "
ipe . Opera“ng Parameters ompressors emisters eters
water system SpeCIfI(?atlons. _ Extruders Condenser Incinerdor
6.4.2 Production costs which are controlled | System Components Flares Generators Basins
by operators indicate efficient use of | syE (safety, Health, & Boilers Transformers pH meters
equipment, raw materials, utilities, an{ Enyironment) Cryogenic unit Aerators Superheaters
ther resources Economizer Clarifiers Safety boots
© Instrumentation and Control | SWitch gears Fork lft Ear plugs
6.4.3 Potable water meets Skimmers Hand truck Safety shower
. Systems Steam traps Slicker suit First aid kit
company/government specifications. Troubleshooting Gloves Hard hat Fire mMonitors
6.4.4 Equipment is monitored and maintaine Respirator Eyewash fountain | Tower (tray, packed)
according to manufeturer/company Proce_ss Symbols and/or Acid suit FRCs (Flame AP| separators/traps
. Drawings Ear muffs Retardant Clothing) | Microfiltration
operational parameters, safety SCBA (Self Thermal suit equipment
standards and government regulation| Potable Water Contdned Furnaces/fired Desuperheaters
. . . . . . Breathin heaters Heat exchangers
6.4.5 Equipment maintenance is coordinateq Material Sampling Apparatl?s) Fire extinguisher (coolers rebg”ers
according to mechanical requirement Equipment Monitoring Face shield Metatarsal guard fans)
maintenance schedule or equipment ) Motor control Contrd valve Heat recovery steam
Personal Protective and/or | centers (regulator) generator (vaste

malfunction.

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

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

6.4.8 Process variales 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

Scubbers

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 orfluidized
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
, 6.5.1Hre water flowrates meet desiredevel ; Drums Valves Dryers
6.5 Monitor and per 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, an Boilers Transformers pH meters
other resources SHE_ (Safety, Health, & Cryogenic unit Aerators Superheaters
Environment) Economizer Clarifiers Safety boots
6.5.3 Fire water meets established process | |4strumentation and Qatrol | SWitch gears Fork lift Ear plugs
ifi ot Skimmers Hand truck Safety shower
specifications. Svstems ° ! Alely She
Yy Steam trps Slicker suit First aid kit
6.5.4 Equipment is monitored and maintaine Troubleshooting Gloves Hard hat Fire monitors
according to manufacturer/company bols and/ Ee%p"a_mf EBF/eewaSF*: fountain ;gvlver (tray, pa/Cked)
operational parameters, safety Process Symbols and/or cid suit Cs (Flame | separators/traps
. Drawings Ear muffs Retardant Clothing) | Microfiltration
standards and government regulation _ SCBA (Self Thermal suit equipment
6.5.5 Equipment maintenance is coordinate Fire Water Contamed Furnace/fired Desuperheaters
di hanical . Equi t Monitori Breathing heaters Heat exchangers
accpr Ing to mechanica rqulrement quipment Monitoring Apparatus) Fire extinguisher (coolers, reboilers,
maintenance shedule or equipment | parsonal Protective and/or | Face shield Metatarsal guard fans)
malfunction. . . Motor control Control valve Heat recovery steam
Safety Equipment Operations centers (regulator) generator (waste

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

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

6.5.8 Process variales meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electrical motos,
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 orfluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power sairce)
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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
: 6.6.1 Service water flonates meet desired ; Drums Valves Dryers
6.6 Monitor a_nd rates percompany specifications. Process Variables Hoses Filters Eductors
regulate service . ) Operating Parameters Compresss Demisters Meters
water system 6.6.2 Production costs which are controlled Extruders Condenser Incinerator
by operators indicate efficient use of | System Commnents Flares Generators Basins
equipment, raw materials, utilities, an Boilers Transformers pH meters
other resources SHE_ (Safety, Health, & Cryogenic unit Aerators Superheaters
Environment) Economizer Clarifiers Safety boots
6.6.3 Service water meets established proce |,strumentation and Control | SWitch gears Fork lift Ear plugs
iAot Skimmers Hand truck Safety shower
specifications. Systems i X RN
_ ] ) ] _ Yy Steam traps Slicke suit First aid kit
6.6.4 Equipment is monitored and maintaine Troubleshooting Gloves Hard hat Fire monitors
according to manufacturer/company bols and/ Ee%p"?mf EBF/QGWHSF*: fountain ;g\’l"ﬂ (tray, Pﬂ/ked)
operational parameters, safety Process Symbols and/or cid suit Cs (Flame | separators/traps
. Drawings Ear muffs Retardant Clothing) | Microfiltration
standards and government regulation _ SCBA (Self Thermal suit equipment
6.6.5 Equipment maintenancis coordinated Service Water Contamed Furnaces/fired Desuperheaters
dina t hanical .  Material Samplin Breathing heaters Heat exchangers
accpr Ing to mechanica requ[remen pling 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 compan
policy.

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

6.6.8 Process variales 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 orfluidized
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
i i . Drums Valves Dryers
6.7 Monitor and 6.7.1 Product{onates meet desired Process Variables Hosos Eiltore E(?;Cmrs
; production level per .
regulate boiler feed . A Operating Parameters Compressors Deméters Meters
water process/equipmentspecifications. Extruders Condenser Incinerator
6.7.2 Feed water meets estdished process | System Components Flares Generators Basins
specifications Boilers Transformers pH meters
. . SHE_ (Safety, Health, & Cryogenic unit Aerators Superteaters
6.7.3 Production costs which are controlled | Environment) Economizer Clarifiers Safety boots
by qperators indicate (.afflmenlt.ljlse of | |nstrumentation and Control g\gltch gears Eorkdlll‘t ) ga][ rilugs
equipment, raw materials, utilities, an{ gystems Immers and truct alety shower
th Y Steam traps Slicker suit First aid kit
other resources. Troubleshooting Gloves Hard hat Fire monitors
6.7.4 Equipment is monitored and maintaing _ Respirator Eyewash fountain | Tower (tray, packed)
according to manufacturer/company Boilers Acid suit FRCs (Flame _ AI?I se_pargtors/traps
. . Ear muffs Retardant Clothing) | Microfiltration
operational parameters, safety Steam Generation SCBA (Self Thermal suit equipment
standards and government regulation| paterial Sampling Contained Furnaces/fired Desuperheaters
. . . di Breathing heaters Heat exchangers
6.7.5 Equm_ent malntenan.(:e IS COOT Inated personal Protective andf Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirementy gafety Equipment Operationg Face shield Metatarsal guard fans)
maintenance schedule or equipment ) Motor control Control valve Heat recovery steam
Boiler Feed Water centers (regulator) generator (waste

malfunction.

6.7.6 Equipment is prepared for mechanical
work including shudown and
Lockout/Tagout according to compan
policy.

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

6.7.8 Process vaables 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)
Reactorgbatch
stirred tank or
continuous stirred
tank, fixed bed
catalyst orfluidized
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
i i . Drums Valves Dryers
6.8 Monitor and 6.8.1 Product{onates meet desird Process Variables _ ry
Hoses Filters Eductors
regulate production level per _ .
. e Operating Parameters Compressors Demisters Meters
condensate system process/equ|pmenspeC|f|_cat|0ns. Extruders Condenser Incinerator
6.8.2Condensate meets established procesy System Components Flares Generators Basins
specifications. Boilers Transformers pH meters
. . SHE_ (Safety, Health, & Cryogenic unit Aerators Superheaters
6.8.3Production costs which are controlled i Environment) Economizer Clarifiers Safety boots
operators indicate efﬂqent use of Instrumentation and Control g\gltch gears |Zorkdlll‘t ) ga][ rilugs
equipment, raw materials, utilities, an{ gystems Immers and truct alety shower
ther resources Yy Seam traps Slicker suit First aid kit
0 Troubleshooting Gloves Hard hat Fire monitors
6.8.4 Equipment is monitored and maintaine Respirator Eyewash fountain | Tower (tray, packed)
according to manufacturer/company Proce_ss Symbols and/or Acid suit FRCs (Flame AP| separators/traps
. Drawings Ear muffs Retardant Clothing) | Microfiltration
operational parameters, safety _ _ SCBA (Self Thermal suit equipment
standards and government regulation| Material Sampling Contained Furnaces/fired Desuperheaters
. . . . . Breathing heaters Heat exchagers
6.8.5 Equm_ent mamtenanpe is coqrdmate( Personal P_rotectlve and/qr Apparatus) Fire extinguisher (coolers, reboilers,
according to mechanical requirement{ Safety Equipment Operationy Face shield Metatarsal guard fans)
maintenance schedule 0Iqe|ipment . Motor control Control valve Heat recovery steam
Boiler Feed Water centers (regulator) generator (waste

malfunction.

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

6.8.7 Equipment is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagoutcompleting
paperwork and startp according to
company policy.

6.8.8 Process variales meet product and
equipment parameters

Steam Condensate

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (such as
electricd 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 orfluidized
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
i i . Drums Valves Dryers
6.9 Monitor and 6.9.1 Productlonatgs meet de'silredi'evel Per | process Variables Drme paves E(?;mrs
regulate natural process/equipmenspecifications. _ _
A5 Svstem Operating Parameters Compressors Demisters Me'ters
gas sy 6.9.2 Production costs which are controlled | ¢ v E:‘"Udefs gonde”tser g‘c'r_‘efator
by operators indicate efficient use of | =Y P Bolors S pﬁsr':;ers
equipment, raw materials, utilit® and SHE_ (Safety, Health, & Cryogenic unit Aerators Superheaters
other resources Environment) Economizer Clarifiers Safety boots
. Switch gears Fork lift Ear plugs
6.9.3 Natural_ gas usage r_nee_ts company Instrumentation and Control Skimmers Hand truck Safetyshower
established cost criteria Systems Steam traps Slicker suit First aid kit
. Troubleshootin Glovgs Hard hat _ Fire monitors
6.9.4 Natur?‘! ga_s meets established produc 9 Respirator Eyewash fountain Tower (tray, packed)
specifications. Process Symbols and/or Acid suit FRCs (Flame AP| separators/traps
6.9.5 Equipment is monitored and maintaing Drawings Ear muiffs Retardant Clothing) | Microfiltration
. ) o SCBA (Self Thermal suit equipment
accord_lng to manufacturer/company | gquipment Monitoring Contained Furnaces/fired Desuperheaters
operational parameters, saffe . Breathing heaters Heat exchangers
standards and government regulation Personal PTOteCtlve and(or Apparatus) Fire extinguisher (coolers, reboilers,
_ ] ) ) Safety Equiment Operations | Face shield Metatarsal guard fans)
6.9.6 Equm_ent mamtenan_ce IS Coo_rd'nate( Natural Gas Motor control Control valve Heat recovery steam
according to mechanical requirement centers (regulator) generator (waste

maintenance schedule or equipment
malfunction.

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

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

6.9.9 Process varlales meet product and
equipment parameters

Revese 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,
controlloops,
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 sitred
tank, fixed bed
catalyst orfluidized
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 n.o.t e>§ceed Pracess Variables Drme paves E(?;mrs
regulate fuel gas company/government specificatns. , .
) ) Operating Parameters Compressors Demisters Meters
system 6.102 Operation meets company establishe Extruders Condenser Incinerator
cost criteria System Components Flares Generators Basins
. . Boilers Transformers pH meters
6.103 Operation meets established process SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
specifications. Environment) Economizer Clarifiers Safety boots
. . . . Switch gears Fork lift Ear plugs
6.104 Equment IS monl_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 _ Firemonitors
parameters, safety standards and Re_sp|ra_t0r Eyewash fountain Tower (tray, packed)
requlati Process Symbols and/or Acid suit FRCs (Flame API| separators/traps
governmentregulauons. Drawings Ear muffs Retardant Clothing) | Microfiltration
6.105 Equipment maintenance is Eaui t Monitori SCBA (Self Thermal suit equipment
coordinated according to mechanical quipment Monitoring Contamed Furnacesffired Desuperheaters
. . . Breathing heaters Heat exchangers
requirements, maintenance schedule| Personal Protective and/or Apparatus) Fire extinguisher (coolers, reboilers,
or equipment malfunction. Safety Equipment Operationy Face shield Metatarsal guard | fans)
. . . Motor control Control valve Heat recovery steam
6.106 Equipment is prepared for mechanicgd Fuel Gs centers (regulator) generator (waste

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

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

6.108 Process vartales 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
catdyst orfluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (uninterruptible
power source)

September, 2009
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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
611 Mon”_:or and 6111 NItI’Ogel’l I’ates meet deSIred Ievel per Operatlng Parameters Hoses Filters Eductors
regulate nitrogen process/equipment specifications. SHE (Safety, Health, & Compressors Demisters Meters
system ] Environment) Extruders Condenser Incinerator
6.11.2 Nitrogen usge meets company Flares Generators Basins
established cost criteria Instrumentation and Control | Boilers Transformers pH meters
. . Systems Cryogenic unit Aerators Superheaters
6.11.3 N|trogen meets established pI’OdUCt Yy Economizer Clarifiers Safety boots
specifications. Troubleshooting Switch gess Fork lift Ear plugs
. . . . L Skimmers Hand truck Safety shower
6.11.4 eq_nprr_]ent is mom_tored and Equipment Monitoring Steam traps Slicker suit First aid kit
maintained according to i Personal Protective and/or (Rzle()svﬁrsator :ag\jvzga fountain Eg\?vg:cztnrgors acked)
manufacturer/company operational Safety EqUipmem Operations Acidpsuit FéCs (Flame API separ;/{oes/traps
parameters, safety standards and i . e
. Nitrogen Ear muffs Retardant Clothing) | Microfiltration
government regulations. SCBA (Self Thermal suit equipment
6.11.5 Equipment maintenance is Contamed Furnacesl/fired Desuperheatrs
dinated according to mechanical Breathing heaters Heat exchangers
COOYI Inate ] g9 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 Equipment is prepared for mechanica
work including shut down and
Lockout/Tagout according to compan
policy.

6.11.7 Equipnent is returned to service
following mechanical work including
verifying work, completing
Lockout/Tagout, completing
paperwork and starup according to
company policy.

6.11.8 Process varldes meet product and
equipment parameters

Reverse osmosis
unit

Safety
goggles/glasses
Drum dolly

Pumps (centrifugal,
vacuum, positive
displacement)
Drivers (suk 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 orfluidized
bed catalyst)
Fittings

Safety harness
Personal lift
Computers

UPS (umiterruptible
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 thisscaleisnot f or rati ng an Iltisidtended ahly forrairsy the level foficamiplexityaeguired 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:
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.
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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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
. . o » - 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 quantit_y_ is \_/erified according to Er\ﬁré?w?nfim) Health, & Flares Generators Basins
company specifications. 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
: P SCBA (Self Thermal suit equipment
Equipment Monitorin ) !
quip 9 Contained Furnacesl/fired Desuperheaters
Inventory Control Breathing heaters Heat exchangers
Personal Protective and/or Apparatus) Fire extinguisher (coolersreboilers, fans)
Safety Equipment Operations 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,
steamturbines, 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

Resirs

Cooling towers

Reactors (batch stirred
tank or continuous
stirred tank, fixed bed
catalyst orfluidized 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
. . . . - Drums Valves Dryers
7.2 Store chemical | 7.2.1 Material quantity and quality are Operating Parameters Hoses Filters Eductors
materials maintained according to company System Components Compressors Demisters Meters
parameters SHE (Safety, Health, & Extruders Condenser Incirjerator
7.2.2 Materials are labeled per governmental Environment) Flares Generators Basins
. . Boilers Transformers pH meters
regulations and company policies. Troubleshooting Cryogenic unit Aerators Superheaters
Process Symbols and/or Ecqncmizer Clarifi_ers Safety boots
Drawings Swltch gears Fork lift Ear plugs
Skimmers Hand truck Safety shower
Material Sampling Steam traps Slicker suit First aid kit
; Gloves Hard hat Fire monitors
Hazard Labeling Respirator Eyewash fountain | Tower (tray, packed)
Equipment Monitoring Acid suit FRCs (Flame API| separators/traps
Inventory Control Ear muffs Retrdant Qlothing) Miufofiltration
SCBA (Self Thermal suit equipment
Personal Protective and/or 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 Instrumentation Reactors (batch stirred
unit (analyzers, gauges,| tank or continuous
Safety control loops, stirred tank, fixed bed
goggles/glasses temperature catalyst orfluidized bed
Drum dolly sensing devices) catalyst)
Pumps (centrifugal,| Tools (such as Fittings
vacuum, positive sample thief, Safety harness
displacemat) strapping tape, pipe| Personal lift
Drivers (such as wrench, chanel Canputers
electrical motors, locks, valve UPS (uninterruptible
steam turbines, gas| wrenches) power source)
turbines, air Tubing
drivers) Tanks
Piping Resins
Scrubbers Cooling towers
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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
e . . . iabl Drums Valves Dryers
7.3 Transfer 7.3.1 Specified quantity/quality of materials are | Process Variables Hoses Filters Eductors
chemical materials transferred to process units, storage, Operating Parameters Compresses 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
. - Environment Cryogenic unit Aerators Superheaters
7.3.2 Materials are transferred to the specified ) Ec)(/)n%mizer Clarifiers Sa?ety boots
destination according to company Instrumentation and Control Switch gears Fork lift Ear plugs
distribution schedule. Systems . Skimmers Hand truck Safety shower
7.3.3 Internal and external material transfers Troubleshooting gtl‘;s(’:s”aps igcr';er’;‘:'t E::Zt;gn'i‘t'érs
i i Material Samplin i .
a(r)?i;zgrglnn datiggggrrgsmg to company p g Respirator Eyewash fountain | Tower (tray, paked)
p p : Hazard Labeling Acid suit FRCs (Flame API separators/traps
Equipment Monitoring Ear muffs Retardant C_Iothing) Miufofiltration
SCBA (Self Thermal suit equipment
Inventory Control Contained Furnaces/fired Desuperheaters
Personal Protective and/or Breathing hgaters‘ _ Heat exchang_ers
Safety Equipment Operations Apparatgs) 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 orfluidized 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 thisscaleisnot f or rati ng an Iltisidtéended ahly forrairsy the level foficamiplexityaeguired 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.
(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 8. Troubleshoot Process Abnormalities
and Equipment Malfunctions

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. N i i . Drums Valves Dryers
8.1 Diagnose 8.1.1 Abnormal condion is recognized Process Variables orams Lo Ed)ijctors
abnormality 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 according tq Heat and/or Material Balances Boiers Transformers pH meters
data points used to determine the SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
condition of the process or equipment Environment) gsv?trg?]mmer Clarifiers Satety boots
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 dta is analyzed according to Troubleshootin Gloves Hard hat Fire monitors
data point comparison that determineg g Respirator EyewasHountain Tower (tray,
deviation from normal operating Process Symbols and/for Acid suit FRCs (Flame | packed)
conditions. Drawings Ear muffs _ Retardant (?Iothlng) API
Material Sampling SCBA _(Se(Iontamed Thermal sqn sgpare_ators_/taps
8.1.5Cause of malfunction or abnormality is ) T Breathing Apparatus) Furnaces/fired Microfiltration
. o Equipment Monitoring Face shield heaters equipment
identified. Personal Protective and/or Safety Motor control Fire extinguisher Desuperheaters
Equipment Operations centers Metatarsal guard Heat exchangers
Reverse osmosis uni{ 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,
strappirg 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 orfluidized
bedcatalyst)
Fittings
Safetyharness
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 Canpressors Demisters Meters
malfunction determined according to company System Components Extruders Condenser Incinerator
dures ) Flares Generators Basins
proce : Heat and/or Material Balances Boilers Transformers pH meters
8.2.2 Plan of actiorotremedy equipment SHE (Safety, Health, & Cryogenic unit Aerators Superheaters
If ti b lit is | Environment) Economizer Clarifiers Safety boots
ma unction or process abnormality 1s : 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
; Gloves Hard hat Fire monitors
. . e Troubleshootin i .
8.2.3 Equipment or process is verified to be g Respirator Eyewash fountain | Tower (tay,
within acceptable operational Erocgss Symbols andor éc'd S“g ;Rcsd(':'argle hing Ri‘iked)
. rawings ar muffs etardant Clothing
parameters according to company Equipment Monitoring SCBA (Se€ontained | 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 uni{ 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 guch 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 orfluidized
bedcatalyst)
Fittings

Safety harness
Personal lift
Computers

UPS
(uninterruptible
power source)

September, 2009

_49 -




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 thisscaleisnot f or rati ng an Iltisidtended ahly forrairsy thp level foficamiplexityaeguired to do the
work.

Occupational Title: Chemical/Refining Process Technician

CWF 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 beisgeakse
(2) Graphic representations (e.g. P&IDs and loop drawings) that reveal an understanding of symbology and connectionginereses and
devices.
(3) Preparation and justification of a reasonable solution to a problem scenario.

B. Handson exercigs 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 thapplication 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 observationfeevents, 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 9. Maintain Safe and Healthful Work

Environment

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
- Drums Valves Dryers
Ii.rlesgr?tiltjisz sHE | 911 Area inspections are conducted Process Variables Hoses Filters Eduators
. according to established procedures. | Operating Parameters Compressors Demisters Meters
Inspections System Components Extruders Condenser Incinerator
9.1.2 Area inspection documentation is y P Flares Generators Basins
complete per company standards. SHFT (Safety, Health, & Boilers Transformers pH meters
Environment) Cryogenic unit Aerators Superheaters
9.1.3 Inspection and_ audit findings are Process Symbols and/or Economizer Clarifiers Safety boots
posted appropriately so that they are | prawings g\liv_'tCh gears E'Ofkd“;‘t ) ga; F;Lugﬁ
. . immers and trucl afety shower
accessible to all relevant parties. Hazard Labeling Steam traps Slicker sui First aid kit
9.1.4 Inspection findings are remedied Equipment Monitoring Gloves Hard hat . Fire monitors
. .. Respirator Eyewash fountain Tower (tray, packed)
according to company policies and Personal Protective Acid suit FRCs (Flame Retardan{ API separators/traps
procedures and/or Safety Equipment | Ear muffs Clothing) Microfiltration
Operations SCBA (Se€@ontained | Thermal suit equipment
Breathing Apparatus) Furnaces/fired heaters | Desuperheaters
Face shield Fire extinguisher Heat exchangers
Motor control Metatarsal guard (coolers, reboilers,
centers Control valve fans)
Reverse osmosis uni{ (regulator) Heat recovery steam
Safety Instrumentation generator (waste heat
goggles/glasses (analyzers, gauges, boiler)
Drum dolly control loops, Reactors (batch stirrec

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

Scrubbers

temperature sensing
devices)

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

Tanks

Resins

Cooling towers

tank or continuous
stirred tank, fixed bed
catalyst orfluidized
bedcatalyd)

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 9. Maintain Safe and Healthful Work

Environment

Occupational Skills, Knowledge & Conditions

Key Performance Criteria Occupational Skills & Conditions
Activity Knowledge
. Drums Valves Dryers
%gigg:td;r?;SHE 9.2.1 Investigations of incidents and hazardg Process Variables Hoses Filters Edotors
hazard are conducted according to establishel Operating Parameters Compressors Demisters Meters
Extruders Condenser Incinerator
investigations procedures. System Components Flares Generators Basins
9.2.2 Incident anihvestigation SHE (Safety, Health, & | Boilers Transformers pH meters
documentation is complete per Environment) Cryogen_ic unit Aera_\t_ors Superheaters
dard Troubleshooting Economizer Clarifiers Safety boots
company standards. Svmbol d/ Switch gears Fork lift Ear plugs
. . L Process Symbols and/or | skimmers Hand truck Safety shower
9.2.3 Incident and investigation reports and | p o ings Steam traps Slicker suit Firsttgid kit
findings are disseminated to designatsg Personal Protective Gloves Hard hat Fire monitors
recipients according to company and/or Safet . Respirator Eyewash fountain Tower (tray, packed)
y Equipment L
procedures. Operations Acid suit FRCs (Flame Retardan{ API separaus/traps
Ear muffs Clothing) Microfiltration
9.2.4 Corrective action is taken as specified SCBA (Se@ontained | Thermal suit equipment
company poties and procedures. Breathing Apparatus)] Furnaces/fired heaters | Desuperheaters
Face shield Fire extinguisher Heat exchangers
Motor control Metatarsal guard (coolers, reboilers,
centers Control valve fans)
Reverse osmosis uni{ (regulator) Heat recovery steam
Safety Instrumentation generator (waste heat
goggles/glasses (analyzers, gauges, boiler)
Drum dolly control loops, Reactors (batch stirrec

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

Scrubbers

temperature sensing
devices)

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

Tanks

Resins

Cooling towers

tank or continuous
stirred tank, fixed bed
catalyst orfluidized
bedcatalyst)

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
93 n dStrL:Ct 9.3.1 Area specific safety orientation is SHE (Safety, Health, & 32]52: \éﬂ;fss Egﬁirs
n tIVI. uais i provided for employees and Environment Compressors Demisters Meters
en er_mg operallr)g contractors entering processtiit. Hazard Labeling Extrucers Condenser Incinerator
area in SHipolicies Equipment Monitorin Flares Generators Basins
andprocedures 9.3.2 All employees have current and auip _ g Boilers Transformers pH meters
continuing training on the SHE policie Personal Protectlv_e Cryogen_lc unit Aera_lt_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 Retardani APlseparators/traps
Ear muffs Clothing) Microfiltration
SCBA (Se€ontained [ Thermal suit equipment
Breathing Apparatus) Furnaces/fired heaters | Desuperheaters
Face shield Fire extinguisher Heat exchangers
Motor control Metatarsal guard (coolers, reboilers,
centers Control valve fans)
Reverse osmosis uni{ (regulator) Heat recovery steam
Safety Instrumentation generator (waste heat
goggles/glasses (analyzers, gauges, boiler)
Drum dolly control loops, Reactors (batch stirrec
Pumps (entrifugal, temperature sensing tank or continuous
vacuum, positive devices) stirred tank, fixed bed
displacement) Tools (such as sample | catalyst offluidized
Drivers (such as thief, strapping tape, bedcatalyst)
electrical motors, pipe wrench, channel Fttings
steam turbines, gas | locks, valve wrenches) | Safety harness
turbines, air drivers) | Tubing Personal lift
Piping Tanks Computers
Scrubbers Resins UPS (uninterruptible
Cooling towers 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 Complylw|th 9.4.1 Employees comply with company safd SHE (Safety, Health, & 32]52: \éﬂ;fss Egﬁirs
oorcr;panypdo Icies and environmental policies and Environment) Compressors Demisters Meters
andprocedures procedures. Hazard Labeling Elxtruders gondentser :3n(:|r_1erator
: ares enerators asins
9.4.2 Safety and environmental coligmce zﬁéfg:] g;gf;%cémzm ent Eoilers o ;ransformers gH mer:ers
i i . ryogenic unit erators uperheaters
documentation is complete per Operations Economizer Clarifiers Safety boots
company standards. Switch gears Fak lift Ear plugs
: Skimmers Hand truck Safety shower
9.4.3 _Safety and enVIronment_al Steam traps Slicker suit First aid kit
improvements are submitted per Gloves Hard hat Firemonitors
company policies and procedures. Respirator Eyewash fountain Tower (tray, packed)
Acid suit FRCs (Flame Retardan{ API separators/traps
Ear muffs Clothing) Microfiltration
SCBA (Se€ontained [ Thermal suit equipment
Breathing Apparatus) Furnaces/fired heaters | Desuperheaters
Face shield Fire extinguisher Heat exchangers
Motor control Metatarsal guard (coolers, reboilers,
centers Control valve fans)
Reverse osmosis uni{ (regulator) Heat recovery steam
Safety Instrumentation generator (waste heat
goggles/glasses (analyzers, gauges, boiler)
Drum dolly control loops, Reactors (batch stirrec
Pumps (centrifugal, | temperature sensig tank or continuous
vacuum, positive devices) stirred tank, fixed bed
displacement) Tools (such as sample | catalyst orfluidized
Drivers (such as thief, strapping tape, bedcatalyst)
electrical motors, pipe wrench, channel Fittings
steam turbines, gas | locks, valve wrenches) | Safety harness
turbines, air drivers) | Tubing Personal lift
Piping Tanks Computers
Scrubbers Resins UPS (uninterruptible
Cooling towers 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
9.5Comply with . Drums Valves Dryers
ocal stafeyan d 9.5.1 Employees comply with local, state ar EHFT (Safetyt, Health, & | . ¢ Filters Eductors
' L federal policies and proceules. nvironmen Campressors Demisters Meters
federalpolicies and ) ) Hazard Labeling Extruders Condenser Incinerator
procedures 9.5.2 Safety and .enV|.ronmentaI compliance Equipment Monitoring Flares Generators Basins
documentation is complete per local, _ Boilers Transformers pH meters
state and federal standards Personal Protectlv_e Cryogenic unit Aerators 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 (tay, packed)
Acid suit FRCs (Flame Retardan{ API separators/traps
Ear muffs Clothing) Microfiltration
SCBA (Se€ontained [ Thermal suit equipment
Breathing Apparatus) Furnaces/fired heaters | Desuperheaters
Face shield Fire extinguisher Heat exchangers
Motor control Metatarsal guard (coolers, reboilers,
centers Control valve fans)
Reverse osmosis uni{ (regulator) Heat recovery steam
Safety Instrumentation generator (waste heat
goggles/glasses (analyzers, gauges, boiler)
Drum dolly control loops, Reactors (batch stirrec

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

Scrubbers

temperature sensing
devices)

Tools §uch as sample
thief, strapping tape,
pipe wrench, channel
locks, valve wrenches)
Tubing

Tanks

Resins

Cooling towers

tank or continuous
stirred tank, fixed bed
catalyst orfluidized
bedcatalyst)

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 thisscaleisnot f or rati ng an Iltisidtended ahly torrairsy the level foficamplexityaeguired 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:
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.
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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