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I.
PURPOSE: The purpose of this program is to prepare students for employment as instrumentation technicians, in industry and/or as operators of automatically controlled processes.  This program includes learning the interface of the automated process to the first level of computer control.  The student will learn how automated processes are designed to function thus permitting them to be successful in the operation, preventative maintenance, troubleshooting and repair of the equipment in order to achieve the highest reliability and highest uptime for the process.  The content includes, but is not limited to, communication skills, leadership skills, human relations and employability skills, safe and efficient work practices, and the technical training to support professional personnel in the engineering, design, development and evaluation of electrical and instrument systems.

II.
LABORATORY ACTIVITIES: Shop or laboratory activities are an integral part of the program and provide instruction in electrical theory, practices and equipment instrumentation, hydraulic, pneumatics, test apparatus and equipment calibration and troubleshooting techniques.

III.
SPECIAL NOTE: SkillsUSA, Inc. is the appropriate Career and Technical Student Organization (CTSO) for providing leadership training and for reinforcing specific career and technical skills.  Career and Technical Student Organizations shall be an integral part of the career and technical instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065, FAC.

Cooperative training - OJT is appropriate for this program.  Whenever cooperative training - OJT is offered, the following are required for each student: a training plan, signed by the student, teacher, and employer, which includes instructional objectives and a list of on-the-job and in-school learning experiences; a workstation that reflects equipment, skills and tasks that are relevant to the occupation which the student has chosen as a career goal.  The student must receive compensation for work performed.

In accordance with Rule 6A-10.040, FAC, the minimum basic-skills grade levels required for adult vocational students to complete this program are: Mathematics 11.0, Language 10.0, Reading 10.0.  These grade-level numbers correspond to grade-equivalent scores obtained on one of the state-designated basic-skills examinations.  If a student does not meet the basic-skills level required for completion of the program, remediation should be provided concurrently through Vocational Preparatory Instruction (VPI).  Please refer to the Rule for exemptions.

Federal and state legislation requires the provision of accommodations for students with disabilities to meet individual needs and ensure equal access.  Adult students with disabilities must self-identify and request such services.  Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems.  Documentation of the accommodations requested and provided should be maintained in a confidential file.
To be transferable statewide between institutions, this program/course must have been reviewed, and a "transfer value" assigned the curriculum content by the appropriate Statewide Course Numbering System discipline committee.  This does not preclude institutions from developing specific program or course articulation agreements with each other.

This program may be offered in courses.  Vocational credit shall be awarded to the student on a transcript in accordance with Section 1001.44 (3) (b) F.S.

Scans Competencies: To accomplish the Secretary’s Commission on Achieving Necessary Skills (SCANS) competencies, instructional strategies for this program must include methods that require students to identify, organize, and use resources appropriately; to work with each other cooperatively and productively; to acquire and use information; to understand social, organizational, and technological systems; and to work with a variety of tools and equipment.  Instructional strategies must also incorporate methods to improve students’ personal qualities and higher-order thinking skills.

The standard length of this program is 1800 hours.

IV.
INTENDED OUTCOMES: After successfully completing the appropriate course(s) for each occupational completion point of this program, the student will be able to:

OCCUPATIONAL COMPLETION POINT- DATA CODE - A (350 Hours)

ELECTRICIAN (CONSTRUCTION) - (SOC 47-2111)

01.0
Demonstrate knowledge of electric codes.

02.0
Install and troubleshoot facility electrical circuits from service entrance to convenience outlets.

03.0
Demonstrate knowledge of using basic electrical drawings.

04.0
Demonstrate basic electrical construction skills.

05.0
Demonstrate understanding of DC power sources.

06.0
Demonstrate understanding of AC power sources.

07.0
Demonstrate knowledge of DC motors.

08.0
Demonstrate knowledge of AC motors.

09.0
Demonstrate knowledge of motor controls.

10.0
Demonstrate knowledge of transformers.

11.0
Demonstrate knowledge of over current protection and grounding.

12.0
Demonstrate knowledge of an industrial power distribution system.

13.0
Perform preventive and corrective maintenance on basic electrical power and control components.

14.0
Demonstrate knowledge of electrical test equipment.

15.0
Demonstrate knowledge of hydraulic and pneumatic systems.

OCCUPATIONAL COMPLETION POINT- DATA CODE - B (350 Hours)

INSTRUMENT MECHANIC (ANY INDUSTRY) - (SOC 49-2094)

16.0
Identify the basic principles and terminology of process control.

17.0
Identify the primary components of a process control system.

18.0
Demonstrate knowledge of using instrumentation drawings.

19.0
Demonstrate knowledge of using instrumentation test instruments.

20.0
Demonstrate knowledge of instrumentation installation techniques.

OCCUPATIONAL COMPLETION POINT- DATA CODE - C (300 Hours)

ELECTRICIAN MAINTENANCE (ANY INDUSTRY) - (SOC 47-2111)
21.0
Demonstrate knowledge of Programmable Logic controllers.

OCCUPATIONAL COMPLETION POINT- DATA CODE - D (400 Hours)

INSTRUMENT TECHNICIAN (UTILITIES) - (SOC 49-2094)

22.0
Demonstrate knowledge of troubleshooting and maintaining distributed control systems (DCS).

23.0
Demonstrate knowledge of troubleshooting and maintaining level measurement and control devices.

24.0
Demonstrate knowledge of troubleshooting and maintaining pressure measurement and control devices.

25.0
Demonstrate knowledge of troubleshooting and maintaining temperature measurement and control devices.

26.0
Demonstrate knowledge of troubleshooting and maintaining flow measurement and control devices.

27.0
Demonstrate knowledge of troubleshooting and maintaining physical property measurement and control devices.

28.0
Demonstrate knowledge of troubleshooting and maintaining chemical property measurement and control devices.

OCCUPATIONAL COMPLETION POINT- DATA CODE - E (400 Hours)

OPERATING ENGINEER ASSISTANT STATIONARY - (SOC 51-8099)

29.0
Demonstrate process operation skills.

30.0
Demonstrate employability skills.

31.0
Demonstrate knowledge of entrepreneurship.

32.0
Demonstrate knowledge of technical reporting.

33.0
Demonstrate knowledge in work ethics and practices.

34.0
Demonstrate knowledge of first aid and occupational health and safety standards and practices.

35.0
Demonstrate knowledge of personal computer literacy.

36.0
Demonstrate leadership and communication skills.
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OCCUPATIONAL COMPLETION POINT - A (350 Hours)

ELECTRICIAN (CONSTRUCTION) –(SOC 47-2111)
01.0
DEMONSTRATE KNOWLEDGE OF THE NATIONAL ELECTRICAL CODE--The student will be able to:

01.01
Relate the NEC to general wiring practices.

01.02
Relate the NEC to wire, conduit and box sizing.

01.03
Relate the NEC to outlets, lighting, appliances and building services.

01.04
Relate the NEC to services and service calculations.

01.05
Relate the NEC to grounding and bonding requirements.

01.06
Relate the NEC to over current protection.

01.07
Relate the NEC to motor circuit wiring.

01.08
Relate the NEC to transformers.

01.09
Relate the NEC to hazardous location wiring.

01.10
Relate the NEC to emergency and alternate power systems.

01.11
Relate the NEC to industrial electrical.

02.0
INSTALL AND TROUBLESHOOT FACILITY WIRING CIRCUITS FROM SERVICE ENTRANCE TO CONVENIENCE OUTLETS--The student will be able to:

02.01
Demonstrate the knowledge power requirements, distribution, and construction considerations to meet the needs for a safe and functional electrical system for residential, commercial, or industrial facilities.

02.02
Determine the size of service entrance equipment, components and conductors.

02.03
Demonstrate proper methods to install service entrance, lighting circuits and equipment branch circuits.

02.04
Demonstrate knowledge of NEC local codes, utility regulations, special ordinances and installation instructions.

02.05
Demonstrate knowledge of optional electrical safety devices, special fixtures (explosion proof, waterproof), communications and alarm systems, timers and controllers.

02.06
Demonstrate knowledge of the needs for, and the proper methods of facility grounding systems.

02.07
Demonstrate the ability to troubleshoot faults in control and power circuits.

02.08
Choose the correct test equipment to service electrical systems.

03.0
DEMONSTRATE KNOWLEDGE OF USING ELECTRICAL DRAWINGS--The student will be able to:

03.01
Demonstrate the knowledge to describe, identify and use electrical symbols and abbreviations.

03.02
Demonstrate the knowledge to use floor plans, lighting layouts and building service drawings.

03.03
Demonstrate the knowledge to use single line power distribution drawings.

03.04
Demonstrate the knowledge to use elementary drawings.

03.05
Demonstrate the knowledge to use process logic drawings.

03.06
Demonstrate the knowledge to convert English system and metric system measurements.

03.07
Demonstrate the knowledge to use measuring scales to take accurate system measurements.

03.08
Demonstrate the knowledge to produce accurate electrical drawings.

03.09
Demonstrate the knowledge to prepare an equipment and material list.

03.10
Demonstrate the knowledge to troubleshoot using the different electrical diagrams and drawings.

04.0
DEMONSTRATE BASIC ELECTRICAL CONSTRUCTION SKILLS--The student will be able to:

04.01
Use blueprints and associated documents to identify materials and equipment which will be needed to perform construction or maintenance task.

04.02
Use the proper equipment to make correct and accurate bends in various types of electrical conduits.

04.03
Use the proper equipment to thread electrical conduit.

04.04
Make appropriate electrical terminations.

04.05
Apply correct wiring methods to motors and motor control circuits.

04.06
Apply correct wiring methods to transformers.

04.07
Install non-metallic sheathed cable.

04.08
Correctly install lighting fixtures and perform preventive and corrective maintenance.

04.09
Correctly install switching and outlet devices.

04.10
Correctly use power tools.

05.0
DEMONSTRATE AN UNDERSTANDING OF DC POWER SOURCES--The student will be able to:

05.01
Describe safe procedures for handling, storing, charging and installing storage batteries.

05.02
Describe electrical characteristics of lead-acid storage batteries, dry cells and NiCads.

05.03
Demonstrate knowledge of low voltage electronic power supplies.

05.04
Demonstrate knowledge of DC generator theory and construction for DC generators.

05.05
Perform troubleshooting and preventive maintenance on DC power sources.

06.0
DEMONSTRATE AND UNDERSTANDING OF AC POWER SOURCES--The student will be able to:

06.01
Calculate and explain power factor.

06.02
Calculate and explain power factor corrections.

06.03
Demonstrate knowledge of the theory and physical and electrical characteristics of three phase alternators.

06.04
Demonstrate knowledge of the theory and application for engine driven generating sets, including types of prime movers and transfer switches.

06.05
Demonstrate knowledge of paralleling, synchronizing, testing three phase alternators.

06.06
Demonstrate knowledge of selecting, troubleshooting, connecting and maintaining 3-phase alternators.

06.07
Demonstrate knowledge of un-iterruptable power supplies (UPS).

07.0
DEMONSTRATE KNOWLEDGE OF DC MOTORS--The student will be able to:

07.01
Demonstrate knowledge of DC motor theory and construction including series, shunt and compound motors.

07.02
Demonstrate knowledge of DC motor torque effectively speed regulation, loading and starting.

07.03
Demonstrate knowledge of performing maintenance procedures for and installation of DC motors.

07.04
Demonstrate knowledge of correctly apply testing and monitoring equipment to DC motors and machines.

07.05
Select and apply DC motor controls.

08.0
DEMONSTRATE KNOWLEDGE OF AC MOTORS--The student will be able to:

08.01
Demonstrate knowledge of single-phase AC motors.

08.02
Demonstrate the ability to select connect and troubleshoot single phase AC motors.

08.03
Demonstrate knowledge of 3-phase AC motors.

08.04
Demonstrate the ability to select, connect, troubleshoot and maintain 3-phase AC motors.

08.05
Demonstrate the ability to correctly apply testing and monitoring equipment to AC 3-phase motors.

08.06
Select and apply AC motor controls.

08.07
Disassemble and assemble a single-phase motor.

08.08
Disassemble and assemble a 3-phase motor.

08.09
Perform preventative maintenance for AC motors.

09.0
DEMONSTRATE KNOWLEDGE OF MOTOR CONTROLS--The student will be able to:

09.01
Use schematics and drawings to troubleshoot electrical failures.

02.02
Demonstrate knowledge of motor starters.

09.03
Design, install, operate, and troubleshoot 2-wire control.

09.04
Design, install, operate, and troubleshoot 3-wire control.

09.05
Design, install, operate, and troubleshoot motor control circuits that use timers.

09.06
Design, install, operate, and troubleshoot motor control circuits that use relays.

09.07
Design, install, operate, and troubleshoot motor control circuits that use sequences.

09.08
Demonstrate the ability to install and troubleshoot limit switches, proximity switches and other sensors in control circuits.

09.09
Demonstrate knowledge of variable frequency drives (VFC’s).

09.10
Demonstrate knowledge of DC motor circuits.

10.0
DEMONSTRATE KNOWLEDGE OF TRANSFORMERS--The student will be able to:

10.01
Demonstrate knowledge of transformer theory and application.

10.02
Demonstrate knowledge of single-phase transformer theory and application.

10.03
Demonstrate knowledge of theory and application of a single-phase 3-wire secondary system.

10.04
Demonstrate knowledge of theory and application for single-phase transformers connected in 3-phase systems.

10.05
Apply testing and monitoring equipment to transformers and their associated circuits.

10.06
Install transformers to primary service and main switch metering equipment and secondary switching.

10.07
Install transformer over current protection.

11.0
DEMONSTRATE KNOWLEDGE OF OVER CURRENT PROTECTION AND GROUNDING--The student will be able to:

11.01
List and identify types, classes and ratings of fuses and circuit breakers.

11.02
Describe operation of fuses and breakers.

11.03
Install fuses and breakers.

11.04
Select and apply branch-circuit protection for appliances.

11.05
Select and apply branch-circuit and overload protection for motors.

11.06
Relate the NEC to the selection and installation of over current protection devices.

11.07
Explain the purpose of equipment grounding.

11.08
Relate the NEC to the sizing and installation of grounding systems and conductors.

11.09
Perform preventative maintenance on grounding systems.

12.0
DEMONSTRATE KNOWLEDGE OF AN INDUSTRIAL POWER DISTRIBUTION SYSTEM--The student will be able to:

12.01
Demonstrate knowledge of a utility generation and distribution system.

12.02
Demonstrate knowledge of a typical industrial generation and distribution system.

12.03
Demonstrate knowledge of co-generation applications.

12.04
Demonstrate knowledge of protective relay applications.

12.05
Demonstrate knowledge of amperage, voltage control and power factor control techniques.

12.06
Demonstrate knowledge of breaker controls and computer load shed considerations.

12.07
Demonstrate knowledge of high voltage, distribution equipment, ground fault protection methods.

12.08
Demonstrate knowledge of safety procedures including identification of equipment used for testing high voltage.

12.09
Demonstrate knowledge of pole line isolation switches.

12.10
Demonstrate knowledge of current transformers (CT’s) and potential transformers (PT’s).

13.0
PERFORM PREVENTATIVE AND CORRECTIVE MAINTENANCE OF POWER AND CONTROL COMPONENTS--The student will be able to:

13.01
Use technical data and manuals to perform preventative maintenance.

13.02
Demonstrate ability to select and apply appropriate tools and testing equipment.

13.03
Perform corrective preventative maintenance and certify completion.

13.04
Determine the need for corrective maintenance by applying trouble-shooting and analysis techniques.

13.05
Replace parts and calibrate or adjust as necessary to bring equipment, systems, components or machines to specifications.

13.06
Prepare forms and reports of preventive and corrective maintenance.

14.0
DEMONSTRATE PROFICIENCY IN USING ELECTRICAL TEST EQUIPMENT--The student will be able to:

14.01
Demonstrate the ability to use an analog multimeter.

14.02
Demonstrate the ability to use a digital multimeter.

14.03
Demonstrate the ability to use a “wiggy” voltmeter.

14.04
Demonstrate the ability to use a clamp-on ammeter.

14.05
Demonstrate the ability to use a megohmmeter.

14.06
Demonstrate the ability to use an oscilloscope.

14.07
Demonstrate the ability to use a high voltage tester.

14.08
Use test equipment to systematically troubleshoot a defective system.

15.0
DEMONSTRATE KNOWLEDGE OF HYDRAULIC AND PNEUMATIC SYSTEMS--The student will be able to:

15.01
Identify principles and practical applications of hydraulic and pneumatic power.

15.02
Identify control valves in a hydraulic and pneumatic system.

15.03
Identify pressure and safety relief valves and vacuum breakers.

15.04
Identify cylinders and motors.

15.05
Remove and replace hydraulic and pneumatic systems and components.

15.06
Identify strainers and filters in hydraulic and pneumatic systems.

15.07
Identify reservoirs and accumulators in hydraulic and pneumatic systems.

15.08
Identify hydraulic and pneumatic pimps on a system.

15.09
Identify piping, tubing, and fittings on a hydraulic pneumatic system.

15.10
Identify system interfaces.

15.11
Identify the procedures for pneumatic and hydraulic system maintenance.

15.12
Locate control valve failures.

15.13
Demonstrate knowledge of regulators, volume boosters, relays and repeaters.

15.14
Identify the components to produce instrument air.

15.15
Demonstrate knowledge of current-to-pressure and pressure-to-current transducers.

OCCUPATIONAL COMPLETION POINT - B (350 Hours)

INSTRUMENT MECHANICS 

16.0
IDENTIFY THE BASIC PRINCIPLES AND TERMINOLOGY OF PROCESS CONTROL--The student will be able to:

16.01
Identify the purpose of automatic control systems.

16.02
Identify the elements of process control.

16.03
Identify measured and manipulated variables in a control loop.

16.04
Demonstrate knowledge of proportional control.

16.05
Demonstrate knowledge of on/off control.

16.06
Determine the effects of gain, reset and derivative in a proportional control scheme.

16.07
Demonstrate knowledge of the basic laws of physics pertaining to instrumentation.

16.08
Demonstrate knowledge of the terminology associated with instrumentation and process control.

17.0
IDENTIFY THE PRIMARY COMPONENTS OF A PROCESS CONTROL SYSTEM--The student will be able to:

17.01
Identify primary control elements in process loops.

17.02
Identify final control elements in process loops.

17.03
Identify electronic, pneumatic, and digital transmitters in process loops.

17.04
Identify controllers in process loops.

17.05
Identify control loop applications (level, flow, temp, pressure, or analytical).

17.06
Define the static and dynamic characteristics of instruments.

17.07
Demonstrate knowledge necessary to interface individual process loops into microprocessor based control schemes.

18.0
DEMONSTRATE PROFICIENCY IN READING INSTRUMENTATION DRAWINGS--The student will be able to:

18.01
Demonstrate ability to use loop sheets.

18.02
Demonstrate ability to use flow sheets/P&IDs.

18.03
Demonstrate ability to use process logic diagrams.

18.04
Demonstrate ability to use installation drawings.

18.05
Demonstrate ability to use building layout or location drawings.

18.06
Troubleshoot using drawings.

18.07
Identify process safety devices and explain their purpose.

19.0
DEMONSTRATE KNOWLEDGE OF USING INSTRUMENTATION TEST--The student will be able to:

19.01
Operate basic hydraulic measuring instruments.

19.02
Operate dead weight testers.

19.03
Operate manometers.

19.04
Operate basic pneumatic measuring instruments.

19.05
Operate vacuum pumps.

19.06
Operate pressure and vacuum gauges.

19.07
Operate basic thermal measuring instruments.

19.08
Operate temperature baths.

19.09
Operate electronic calibration instruments.

19.10
Operate thermometers.

19.11
Calibrate instruments using test instruments.

19.12
Operate instrument standards.

20.0
DEMONSTRATE KNOWLEDGE OF INSTRUMENTATION INSTALLATION TECHNIQUES--The student will be able to:

20.01
Apply proper OSHA safety standards.

20.02
Make electrical connections for instrument equipment.

20.03
Identify and use hand tools properly.

20.04
Identify and use power tools properly.

20.05
Demonstrate acceptable tubing bending and installation techniques.

20.06
Identify the proper method for instrument wire installation in a cable tray.

20.07
Demonstrate the ability to properly install various instrumentation devices.

20.08
Demonstrate knowledge of “clean design” for instrument installations.

OCCUPATIONAL COMPLETION POINT - C (300 Hours)

ELECTRICIAN MAINTENANCE (ANY INDUSTRY) DOT 829.261-018

21.0
DEMONSTRATE KNOWLEDGE OF PROGRAMMABLE LOGIC CONTROLLERS--The student will be able to:

21.01
Demonstrate knowledge of the terminology and operating components of PLC systems.

21.02
Demonstrate knowledge of the addressing schemes used in various PLC systems.

21.03
Understand and use ladder logic for various PLC systems.

21.04
Program basic relay logic in ladder logic.

21.05
Program timers and counters in ladder logic.

21.06
Program shift registers and other data manipulation routines.

21.07
Program for message displays and other output devices.

21.08
Interface PLS’c to perform communications.

21.09
Load and save files on storage media.

21.10
Prepare and update documentation.

21.11
Perform local/remote interfacing.

21.12
Troubleshoot defective PLC systems.

OCCUPATIONAL COMPLETION POINT - D
INSTRUMENT TECHNICIAN (UTILITIES) 

22.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING AND MAINTENANCE DISTRIBUTED CONTROL SYSTEMS--The student will be able to:

22.01
Describe the principles and purpose of a DCS system.

22.02
Describe the architecture and components of a DCS system.

22.03
Configure control points on a DCS system.

22.04
Perform data storage routines on a DCS system.

22.05
Print graphs of control point responses from a DCS system.

22.06
Perform data communications through PLC or discrete input/output interface units.

22.07
Perform preventive maintenance and calibrate on DCS system devices.

22.08
Troubleshoot and repair faults in DCS systems.

23.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING AND MAINTAINING LEVEL CONTROL DEVICE--The student will be able to:

23.01
Demonstrate knowledge of the terminology, physics, methods and principles of level measurement and control.

23.02
Identify level measurement purpose and requirements.

23.03
Identify level measurement instruments.

23.04
Identify solid level measuring systems.

23.05
Identify instrument calibration standards.

23.06
Identify safe standards, installation techniques and maintenance practices as applicable to level measurement.

23.07
Identify common causes of level measurement instrument and sensor failures.

23.08
Troubleshoot and repair level measurement and control system failures.

23.09
Identify ultrasonic level devices.

23.10
Identify principles of operation for radiation type, level control devices.

23.11
Determine correct applications for direct level measurement devices: floats, displacers, conductivity probes, etc.)

23.12
Determine correct applications for indirect level measurement devices:  (hydraulic pressure, bubble tubes, radioactive emitters and detectors, etc.)

23.13
Design and operate a level control loop.

23.14
Calibrate level elements, transmitters and controllers.

23.15
Demonstrate knowledge of final control elements and applications for level loops.

24.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING AND MAINTAINING PRESSURE MEASUREMENT AND CONTROL DEVICES--The student will be able to:

24.01
Demonstrate knowledge of the terminology, physics, methods and principles of pressure measurement and control.

24.02
Identify pressure measurement instruments.

24.03
Identify pressure measurement purpose and requirements.

24.04
Identify applications of vacuum/pressure measuring methods.

24.05
Identify the elements of vacuum/pressure measurement systems.

24.06
Identify safety standards, installation techniques and maintenance practices as applicable to vacuum/pressure measurement.

24.07
Identify instrument calibration standards.

24.08
Identify common vacuum/pressure, measuring instrument and sensor failures.

24.09
Troubleshoot and repair vacuum/pressure measurement and control system failures.

24.10
Demonstrate knowledge of elastic deformation elements.

24.11
Design and operate pressure loop.

24.12
Calibrate pressure elements, transmitters and controllers.

24.13
Demonstrate knowledge of differential pressure elements, principles, and applications.

24.14
Demonstrate knowledge of applications and requirements of vacuum breakers and pressure relief devices.

24.15
Demonstrate knowledge of final control elements and applications for vacuum/pressure loops.

25.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING AND MAINTAINING TEMPERATURE MEASUREMENT AND CONTROL DEVICES--The student will be able to:

25.01
Demonstrate knowledge of the terminology, physics, methods and principles of temperature measurement and control.

25.02
Identify temperature measurement purpose and requirements.

25.03
Identify temperature measurement instruments.

25.04
Identify bimetallic and fluid-filled temperature measuring instruments.

25.05
Identify thermocouple and RTD temperature measuring instruments.

25.06
Identify and operate pyrometers and thermometers.

25.07
Identify safety standards, installation techniques and maintenance practices as applicable to temperature measurement.

25.08
Identify instrument calibration standards.

25.09
Identify common temperature measuring instrument and sensor failures.

25.10
Troubleshoot and repair temperature measurement and control system failure.

25.11
Design and operate a temperature control loop.

25.12
Calibrate temperature elements, transmitters and controllers.

25.13
Demonstrate knowledge of final control elements and applications for temperature loops.

26.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING AND MAINTAINING FLOW MEASUREMENT AND CONTROL DEVICES--The student will be able to:

26.01
Demonstrate knowledge of the terminology, physics, methods and principles of fluid flow measurement and control.

26.02
Identify flow measurement purpose and requirement.

26.03
Identify secondary measurement devices for fluid flow.

26.04
Identify applications for variable area instruments.

26.05
Identify open channel flow devices.

26.06
Identify applications for positive displacement metering.

26.07
Identify flow displacement measurement methods.

26.08
Identify applications for magnetic flow meters.

26.09
Identify applications for ultrasonic flow metering methods.

26.10
Identify safety standards, installation techniques and maintenance practices as applicable to flow measurement.

26.11
Troubleshoot and repair flow measurement and control system failure.

26.12
Demonstrate knowledge of Venturi tubes, flow nozzles, orifice plates and pilot tubes to measure flow.

26.13
Demonstrate knowledge of mass flow measurement techniques.

26.14
Demonstrate knowledge of final control elements and applications for flow loops.

26.15
Calibrate flow elements, transmitters and controllers.

26.15
Design and operate a flow control loop.

27.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING AND MAINTAINING PHYSICAL PROPERTY MEASUREMENT AND CONTROL DEVICES--The student will be able to:

27.01
Identify weight and mass measuring units.

27.02
Identify methods for weighing materials in motion.

27.03
Identify weight displacement measurement methods.

27.04
Troubleshoot and repair weight instruments.

27.05
Perform operating systems checks, preventative maintenance and make adjustments to weight measurement loops.

27.06
Calibrate weight elements, transmitters and controllers.

27.07
Understand the principles of operation for consistency measuring instruments.

28.0
DEMONSTRATE KNOWLEDGE OF OPERATING, TROUBLESHOOTING MAINTAINING CHEMICAL PROPERTY MEASUREMENT AND CONTROL DEVICES--The student will be able to:

28.01
Troubleshoot and repair pH measuring instruments.

28.02
Perform operating systems checks and make minor adjustments to pH measuring instruments.

28.03
Troubleshoot and repair liquid conductivity measuring instruments.

28.04
Understand basic principles of operation and the application for gas analyzer measuring instruments.

28.05
Demonstrate knowledge of measuring instruments used to enhance a safe work environment.

OCCUPATIONAL COMPLETION POINT - DATA CODE - E (400 Hours)

OPERATING ENGINEER APPRENTICE STATIONARY 

29.0
DEMONSTRATE PROCESS OPERATION SKILLS--The student will be able to:

29.01
Use PLC’s to troubleshoot process systems.

29.02
Identify safety isolation procedures for removing a device from a process.

29.03
Perform operating system checks, preventive maintenance and make minor adjustments to level control loops.

29.04
Perform operating system checks, preventive maintenance and make minor adjustments to vacuum/pressure control loops.

29.05
Perform operating system checks, preventive maintenance and make minor adjustments to temperature control loops.

29.06
Perform operating system checks, preventive maintenance and make minor adjustments to flow measuring instruments.

29.07
Perform operating system checks, preventive maintenance and make minor adjustments to consistency measuring instruments.

29.08
Perform operating system checks, preventive maintenance and make minor adjustments to liquid conductivity measuring instruments.

29.09
Perform operating system checks to pneumatic and hydraulic systems.

29.10
Operate control points on a DCS system.

30.0
DEMONSTRATE EMPLOYABILITY SKILLS--The student will be able to:

30.01
Conduct a job search.

30.02
Secure information about a job.

30.03
Identify documents, which may be required when applying for a job interview.

30.04
Complete a Job application form correctly.

30.05
Demonstrate competence in job interview techniques.

30.06
Identify or demonstrate appropriate response to criticism from employers, supervisors, or other employees.

30.07
Identify acceptable work habits.

30.08
Demonstrate knowledge of how to make job changes appropriately.

30.09
Demonstrate acceptable employee health habits.

31.0
DEMONSTRATE KNOWLEDGE OF ENTREPRENEURSHIP--The student will be able to:

31.01
Define entrepreneurship.

31.02 Describe the importance of entrepreneurship to the American economy.

31.03
List the advantages and disadvantages of business ownership.

31.04
Identify the risks involved in ownership of a business.

31.05
Identify the necessary personal characteristics of a successful entrepreneur.

31.06
Identify the business skills needed to operate a small business efficiently and effectively.

32.0
DEMONSTRATE KNOWLEDGE OF TECHNICAL REPORTING--The student will be able to:

32.01
Draw and interpret schematics.

32.02
Record data and prepare charts and graphs.

32.03
Write reports and make oral presentations.

32.04
Make equipment - failure reports.

32.05
Specify and requisition simple components.

32.06
Compose technical letters and memoranda.

32.07
Draw preventive maintenance and calibration procedures.

32.08
Write and use maintenance work orders.

33.0
DEMONSTRATE KNOWLEDGE OF WORK PRACTICES AND ETHICS--The student will be able to:

33.01
Describe trade employment opportunities and job titles.

33.02
Describe desirable employee work ethics.

33.04
Describe working conditions of the trade in various job titles.

33.05
Describe values of apprenticeship programs and responsibilities of the apprentice.

33.06
Describe foundations for good work habits.

34.0
DEMONSTRATE KNOWLEDGE OF FIRST AID AND OCCUPATIONAL HEALTH AND SAFETY PRACTICES AND STANDARDS--The student will be able to:

34.01
Apply laboratory policies and procedures.

34.02
Demonstrate personal safety procedures.

34.03
Demonstrate First and Emergency treatment procedures.

34.04
Apply for safety rules and procedures.

34.05
Apply electrical safety rules and procedures.

34.06
Demonstrate safe use of tools and equipment to include hand tools, ladders, scaffolding, power tools, motors, generators, alternators, and power distribution equipment.

34.07
Demonstrate knowledge of OSHA approved practices and standards.

34.08
Demonstrate the use of safety devices and equipment.

34.09
Identify safety isolation procedures taken before performing maintenance on equipment.

34.10
Demonstrate knowledge of the “Right-to-Know” Law and use of Material Safety Data Sheets.

34.11
Describe values of “safe work habits.”

35.0
DEMONSTRATE KNOWLEDGE OF PERSONAL COMPUTER LITERACY--The student will be able to:

35.01
Demonstrate knowledge of the terminology and operating procedures necessary to operate a PC.

35.02
Use storage media to save and load files.

35.03
Operate printers and other peripherals to receive output from a PC.

35.04
Use word processing programs to perform technical reporting.

35.05
Use drawing programs to draw diagrams and schematics.

35.06
Use drawing programs to prepare charts and graphs.

35.07
Perform backup routines.

36.0
DEMONSTRATE LEADERSHIP AND COMMUNICATION SKILLS--The student will be able to:

36.01
Identify traits necessary to perform accurate and reliable interpersonal communications.

36.02
Identify effective interpersonal problem solving techniques.

36.03
Demonstrate the ability to coach and train other individuals.

36.04
Demonstrate the ability to perform in a team environment.

36.05
Demonstrate the ability to lead in a class assignment/project.
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