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COURSE DESCRIPTION 

This course is designed to provide students with an introduction to process control technology and various instruments used to control processes.  Upon completion, students should be able to comprehend principles of process control technology and the application of various instruments used to control processes in an industrial setting.
CREDIT HOURS
Theory

2 credit hours

Lab


1 credit hour

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As required by program
CO-REQUISITE COURSES 
As required by program
INDUSTRY COMPETENCIES
· Explain the principles of process control.
· Use various measurement instruments to control processes.
INSTRUCTIONAL GOALS
· Cognitive - Comprehend foundational knowledge of operation of process control instruments.
· Psychomotor – Operate process control instruments.
· Affective – Value the importance of safety operating process control instruments.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

	MODULE A – PRINCIPLES OF PROCESS CONTROL

	Module Description – In this module students learn the principles of process control.  Topics include the nature of process control, elements of process control, process control signals, principals of pressure in liquids and gases, and properties of fluid flow.   

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Explain the principles of process control. 
	A1.1
This competency is measured cognitively.
	3



	LEARNING OBJECTIVES
	KSA

	A1.1.1 
Define terms associated with process control.
A1.1.2
Explain on/off process control

A1.1.3
Explain functions of process control.
A1.1.4
Explain various processes of control applications.
A1.1.5
Explain process control variables.

A1.1.6
Asses error signals in respect to process control and set points.
A1.1.7
Differentiate between an open and control loops.
A1.1.8
Explain various elements of process control.

A1.1.9
Explain various process control signals.

A1.1.10
Use mathematical operations to calculate data in control systems.

A1.1.11
Explain properties of matter

A1.1.12
Explain principles of liquid pressure

A1.1.13
Explain units of pressure

A1.1.14
Explain density and relative density.

A1.1.15
Explain atmospheric pressure.

A1.1.16
Distinguish between gauge and absolute pressure.

A1.1.17
Distinguish between pressure and volume

A1.1.18
Explain the relationship between gas volume and temperature.

A1.1.19
Explain the properties of fluids.

A1.1.20
Distinguish between static suction lift, static suction head, and total static head.
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	MODULE A –PRINCIPLES OF PROCESS CONTROL 
· The nature of process control

· On/Off process control

· Functions of automatic process control

· Measuring

· Comparing

· Computing

· Correcting




	· Principals of Pressure in Liquids and Gases 

· Properties of matter

· Solids

· Liquids

· Gasses

· Principles of liquid pressure

· Units of pressure

· Density and relative density

· Atmospheric pressure

· Gauge pressure and absolute pressure

· Gas pressure and volume

· Gas volume and temperature



	· Properties of Fluid Flow

· Properties of fluids

· Density

· Relative density

· Viscosity

· Fluids in motion

· Static suction lift

· Static suction head

· Total static head




	MODULE B – PROCESS CONTROL INSTRUMENTS

	Module Description – In this module students learn to use various measurement instruments to control processes.  Topics include pressure sensors, primary measuring devices, electrical instruments, temperature measurements, and control loops.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0 
Use various measurement instruments to control processes. 
	B1.1
Given various simulations use selected instruments to perform activities associated with process control.
	2

	LEARNING OBJECTIVES
	KSA

	B1.1.1
Explain safety considerations relative to use of process control instruments.
B1.1.2
Identify components of various pressure sensors.

B1.1.3
Explain the operation of various pressure sensors.

B1.1.4
Explain various methods of measuring flow.

B1.1.5
Explain various methods of measuring liquid levels.
B1.1.6
Identify components of various instruments for measuring liquid levels.
B1.1.7
Identify methods of measuring process elements.

B1.1.8
Identify various electrical instruments for measuring process elements.

B1.1.9
Explain principles of temperature measurement

B1.1.10
Explain the process of calibrating temperature scales.

B1.1.11
Explain industrial uses of temperature measurements.
B1.1.12
Identify components of various bimetallic and fluid filled temperature instruments.

B1.1.13
Explain the operation of bimetallic and fluid filled temperature instruments.

B1.1.14
Explain the operation of open and control loops.
B1.1.15
Define terms associated with control loops.

B1.1.16
Explain the operation on control loops components.

B1.1.17
Explain applications of control loops.
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	MODULE B –PROCESS CONTROL INSTRUMENTS

· Pressure Sensors

· Functions of measuring instruments

· Manometers

· Bordon tube sensors

· Diaphragm capsules

· Bellows pressure sensors



	· Primary Measuring Devices

· Flow measurement methods

· Restricting flow

· Pressure drop

· Orifice plates

· Flow nozzles 

· Types of instruments for measuring liquid levels

· Surface sensing gauges

· Storage tank gauges

· Sight glasses

· Magnetic gauges

· Buoyancy

· Displacer gauges

· Level switches

· Mercury level switches

· Magnetic read switches

· Electrical Instruments

· Conductivity and liquid level

· Capacitance

· Ultrasonic level detectors

· Resistance level detectors

· Photoelectric detectors

· Temperature Measurements

· Principles of temperature measurement

· Temperature

· Heat

· Specific heat

· Temperature scales

· Calibrating temperature scales

· Industrial uses of temperature measurements

· Bimetallic & Fluid Filled Temperature Instruments

· Control loops

· Open and closed control loops

· Control loops definitions

· Control loop components

· Process sensors

· Controllers

· Recorders

· Signal conditioners

· Final control elements

· Control loop applications


LEARNING Objectives Table of specifications

The table below identifies the percentage of cognitive objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	KSA
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	5%
	85%
	10%
	

	Module B
	41%
	59%
	
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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