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Proposed Fall 2001 Standards Revisions
Industrial Maintenance, 

Industrial Maintenance Technology, Diploma
Proposed Revisions
The Industrial Maintenance\ Industrial Maintenance Technology Working Committee, in collaboration with the Industrial Maintenance\ Industrial Maintenance Technology State Technical Committee, recommends the revisions to standards stated in the attached Industrial Maintenance\ Industrial Maintenance Technology Probe Report.

Recommended Action -- DTAE staff:

Recommend proposed revisions

Recommended Action -- Joint VPIS/Presidents Ad Hoc Standards Committee:

TBD

Board Approved Action

TBD

Electrical Maintenance Specialization Control Systems, Diploma

Summary of Credit Changes: 

	Hours
	Current
	Proposed
	Difference

	Total Credit
	74
	78
	+4

	
	
	
	

	
	
	Recommended 
	Difference

	
	DTAE
	As proposed
	As proposed

	
	VPIS/Pres AHSC
	TBD
	

	
	
	Approved
	Difference

	
	
	TBD
	


Mechanical Maintenance Specialization Control Systems, Diploma 

Summary of Credit Changes: 

	Hours
	Current
	Proposed
	Difference

	Total Credit
	82
	73
	-9

	
	
	
	

	
	
	Recommended 
	Difference

	
	DTAE
	As proposed
	As proposed

	
	VPIS/Pres AHSC
	TBD
	

	
	
	Approved
	Difference

	
	
	TBD
	


Industrial Maintenance Technology Control Systems, Diploma 

Summary of Credit Changes: 

	Hours
	Current
	Proposed
	Difference

	Total Credit
	117
	90
	-27

	
	
	
	

	
	
	Recommended 
	Difference

	
	DTAE
	As proposed
	As proposed

	
	VPIS/Pres AHSC
	TBD
	

	
	
	Approved
	Difference

	
	
	TBD
	


Industrial Maintenance Technology Control Systems , Degree 

Summary of Credit Changes: 

	Hours
	Current
	Proposed
	Difference

	Total Credit
	134
	110


	-24

	
	
	
	

	
	
	Recommended 
	Difference

	
	DTAE
	As proposed
	As proposed

	
	VPIS/Pres AHSC
	TBD
	

	
	
	Approved
	Difference

	
	
	TBD
	


Standards Revision Project

The program standards and guides materials, which form the basis for instruction in Georgia’s technical colleges, are developed to support industry driven needs.   Programs are reviewed by faculty and local program advisory committees, each year, to ensure the latest technology and employment needs are addressed for the program.  

Through the IFCC process, programs are reviewed and, if needed, recommendations are made to update competencies found in the program. Given the accelerating changes in technology and the workplace, a major systematic updating of all standardized programs in the technical colleges, with business and industry driven involvement, is needed.

A three-year, comprehensive review and revision of all standardized diploma and degree programs currently offered by the technical colleges began in October 2000. The competencies for each program will be revalidated by State Technical Committees (STCs) made up of business and industry representatives, and changes will be made as needed.

A joint IFCC Executive Board and State Technical Committee meeting was held in November 2000 to examine the Industrial Maintenance\ Industrial Maintenance Technology Diploma. A working committee composed of instructors and State Technical Committee members, began meeting in November to discuss and respond to recommendations made by the IFCC Executive Board and STC members.
The probe process is designed to allow program instructional staff, state curriculum program staff, college administrators, and STC members an opportunity to review and comment on recommended program changes before presenting to the Vice Presidents/Presidents Standards Ad Hoc Committee and the President’s Council.  The following sections are included in each probe document:

· a list of IFCC Executive Board; 

· a list of the State Technical Committee members (STC); 

· a list of the working committee members; and 

· recommendations made by the IFCC Executive Board and STC. 

Appropriate sections from the program standards are included, showing recommended revisions.  

IFCC Executive Board Committee Members for the Industrial Maintenance\ Industrial Maintenance Technology Program
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Working Committee Members for the Industrial Maintenance\ Industrial Maintenance Technology Program:

Consists of the Executive board of the IFCC, the State Technical Committee, and DTAE staff.

Electrical Maintenance Specialization Control System, Diploma

Program Description

The Electrical Control Systems, Diploma program is a designed to prepare students for employment in a variety of positions within the industrial production equipment electrical maintenance field.  The program provides learning opportunities that introduce, develop and reinforce academic and technical knowledge, skills, and attitudes required for job acquisition, retention, and advancement.  Additionally, the program provides opportunities to retrain or upgrade present knowledge and skills.  Graduates of the program receive an Electrical Control Systems diploma that qualifies them for employment as industrial electricians or industrial control technicians

 

ENG 101
English

5

MAT 103

Algebraic Concepts 
5

EMP 100

Interpersonal Relations and Professional Development 
3

SCT 100

Introduction to Microcomputers
3

IFC 100

Industrial Safety Procedures
2

ICS 100

Industrial Control Systems Safety Procedures
2

IFC 101

Direct Current Circuits I
4

IFC 102

Alternating Current I
4

IFC 103

Solid State Devices
4

IMT 118 ICS 103

DC and AC Motors 
3

IMT 102

Problem Solving in Technology
4

ELT 113

Programmable Logic I
4

ELT 114 

Programmable Logic II
2

ICS 101

Industrial Computer Applications
5

ICS 102 

Industrial Wiring
6

IMT 119 ICS 104
Fundamentals of Motor Controls
4 3
IMT 120 ICS 105
Magnetic Starters and Braking
4 3
IMT 121 ICS 106
Two-Wire Control Circuits
3 2
IMT 122 ICS 107   
Advanced Motor Controls 
3 2
IMT 123 ICS 108

Variable Speed Motor Control
4 3
ICS 109

Basic Industrial PLC’s
6

ICS 110

Industrial PLC’s II
6

ICS 111

Industrial Instrumentation
6

IMT 129

Industrial Wiring I
5

IMT 130

Industrial Wiring II
5

IMT 132

Industrial Maintenance (Electrical) Review
3

IMT 126

Program Logic Control Practicum
4

IMT 127

Industrial Maintenance Internship
4

XXX xxx

Guided Electives
3

 

It shall be mandatory for students to successfully complete some type of nationally normed referenced tests for national certification such as NOCTI or other test that is related to the Industrial Control Systems field prior to graduation. 

Program Final Exit Point

Electrical  Specialization Control Systems, Diploma

74 78 minimum quarter hours credit required for graduation

Mechanical Maintenance Specialization Control Systems, Diploma

Program Description

The Mechanical Control Systems diploma program is designed for the student who wishes to prepare for a career as Mechanical Control Systems technician/electrician.  The associate degree program builds upon the diploma program in Industrial Control Systems providing background skills in several areas of industrial control systems maintenance

 

ENG 101                     English.





5

MAT 103
               Algebraic Concepts





5

EMP 100
               Interpersonal Relations and Professional Development 
3

SCT 100

Introduction to Microcomputers



3

IFC 100

Industrial Safety Procedures




2

ICS 100

Industrial Control Systems Safety Procedures

2

IFC 101

Direct Current Circuits I




4

IFC 102

Alternating Current I





4

IFC 103

Solid State Devices I





4

IMT 102

Problem Solving in Technology



4

ACT 100

Refrigeration Fundamentals




4

IMT 108 ICS 112
Industrial Mechanics I





7 6 
IMT 110

Industrial Mechanics II
6
IMT 113 ICS 113
Industrial Hydraulics Fluidpower



8 7

IMT 115

Industrial Pneumatics





4

MCH 115

Mill Operations





7
IMT 128 ICS 114
Pumps and Piping Systems




2

IMT 133

Industrial Maintenance (Mechanical) Review

3

ICS 115

Maintenance for Reliability




7

MCH 109

Lathe Operations I





7

WLD 133

Metal Welding and Cutting Techniques


3

XXX xxx
            Guided Electives





4
It shall be mandatory for students to successfully complete some type of nationally normed referenced tests for national certification such as NOCTI or other test that is related to the Industrial Control Systems field prior to graduation. 

Program Final Exit Point

Mechanical Specialization Control Systems, Diploma

82 73 minimum quarter hours credit required for graduation


Industrial Maintenance Technology Control Systems, Diploma

Program Description

The Industrial Maintenance Control Systems diploma program is designed for the student who wishes to prepare for a career as Industrial Control Systems technician/electrician.  The associate degree program builds upon the diploma program in Industrial Control Systems providing background skills in several areas of industrial control systems maintenance.

ENG 101

English 
5

MAT 103

Algebraic Concepts 
5

EMP 100       
Interpersonal Relations and Professional Development
3

SCT 100

Introduction to Microcomputers 
3

IFC 100  

Industrial Safety Procedures
2

ICS 100

Industrial Control Systems Safety Procedures
2

IFC 101

Direct Current Circuits I
4

IFC 102

Alternating Current I
4

IFC 103

Solid State Devices I
4

IMT102

Problem Solving in Technology
4

ELT 113

Programmable Logic I
4

ELT 114

Programmable Logic II
2

IMT 108

Industrial Mechanics I
7

IMT 110

Industrial Mechanics II
6

ICS 101

Industrial Computer Applications
5

ICS 102

Industrial Wiring
6

MIT 118 ICS 103

DC and AC Motors
4 3
IMT 119 ICS 104
Fundamentals of Motor Controls

4 3
IMT 120 ICS 105
Magnetic Starters and Braking

4 3

IMT 121 ICS 106

Two-Wire Control Circuits
3 2
IMT 122 ICS 107  
Advanced Motor Controls 
3 2

IMT 123 ICS 108

Variable Speed Motor Control
4 3

ICS 109

Basic Industrial PLC’s
6

ICS 110

Industrial PLC’s II
6

ICS 111

Industrial Instrumentation
6

IMT 108 ICS 112

Industrial Mechanics I
7 6 
IMT 113 ICS 113

Industrial Hydraulics Fluidpower
8 7
IMT 128 ICS114

Pumps and Piping Systems
4 2

IMT 115

Industrial Pneumatics 
4

IMT 126
Program Logic Control Practicum
4

IMT 127

Industrial Maintenance Internship
4

IMT 129

Industrial Wiring I
5

IMT 130

Industrial Wiring II
5

IMT 131

Industrial Maintenance Review
3

WLD 133

Metal Welding and Cutting Techniques
3

It shall be mandatory for students to successfully complete some type of nationally normed referenced tests for national certification such as NOCTI or other test that is related to the Industrial Control Systems field prior to graduation. 

Program Final Exit Point

Industrial Maintenance Technology Control Systems Diploma

117 90 minimum quarter hours credit required for graduation

The Industrial Maintenance Control Systems, Degree
Program Description

The Industrial Control Systems associate degree program is designed for the student who wishes to prepare for a career in some aspect of industrial control systems and maintenance.  The associate degree program builds upon the diploma program in Industrial Control Systems providing background skills in several areas of industrial maintenance and control systems.

ENG 191
Composition and Rhetoric I
5

ENG 195
Technical Communications
5

OR

SPC 191
Fundamentals of Speech
(5)

ENG 193
Composition and Rhetoric II
5

OR

HUM 193
Introduction to Humanities
(5)

MAT 191
College Algebra
5

MAT 193
College Trigonometry
5

PHY 190
Introductory Physics
5

SCT 100
Introduction to Microcomputers
3

IFC 100
Industrial Safety Procedures Industrial 
2

ICS 100
Control Systems Safety Procedures
2
IFC 101
Direct Current Circuits I
4

IFC 102
Alternating Current I
4

IFC 103
Solid State Devices I
4

IMT 102
Problem Solving in Technology
4

ELT 113
Programmable Logic I
4

ELT 114
Programmable Logic II
2

IMT 108
Industrial Mechanics I
7

IMT 110
Industrial Mechanics II
6

IMT 113 ICS 113
Industrial Hydraulics Fluidpower 
8 7

IMT 115
Industrial Pneumatics
4

ICS 101

Computer Applications
5

ICS 102
Industrial Wiring
6

IMT 118 ICS 103

DC and AC Motors
4 3
IMT 119 ICS 104
Fundamentals of Motor Controls
4 3
IMT 120 ICS 105
Magnetic Starters and Braking
4 3

IMT 121ICS 106

Two-Wire Control Circuits
3 2
IMT 122 ICS 107  
Advanced Motor Controls 
3 2

IMT 123 ICS 108

Variable Speed Motor Control                                                
4 3

ICS 109

Basic Industrial PLC’s
6

ICS 110

Industrial PLC’s II
6

ICS 111

Industrial Instrumentation
6

IMT 108 ICS 112

Industrial Mechanics
6

IMT 128 ICS 114
Pumps and Piping Systems
4 2
IMT 129
Industrial Wiring I
5

IMT 130
Industrial Wiring II
5

IMT 131
Industrial Maintenance Review
3

WLD 133
Metal Welding and Cutting Techniques
3

IMT 126
Program Logic Control Practicum 
4

OR

IMT 127
Industrial Maintenance Internship
(4)

XXXxxx
Guided Electives 
8 3

It shall be mandatory for students to successfully complete some type of nationally normed referenced tests for national certification such as NOCTI or other test that is related to the Industrial Control Systems field prior to graduation. 

Program Final Exit Point

Industrial Maintenance Control Systems, Degree

134 110 minimum quarter hours credit required for graduation

IFC 100 – INDUSTRIAL SAFETY PROCEDURES

Course Description
Provides an in-depth study of the health and safety practices required for maintenance of industrial, commercial, and home electrically operated equipment. Topics include: introduction to OSHA regulations; safety tools, equipment, and procedures; and first aid and cardiopulmonary resuscitation.

Competency Areas
Introduction to OSHA Regulations




Class – 2- 

 Safety Tools, Equipment, and Procedures



D. Lab –1

First Aid and Cardiopulmonary Resuscitation


P. Lab – 0










Credit - 2

Prerequisite/Corequisite: Provisional admission

ICS 100 – Industrial Control Systems Safety Procedures

Course Description 

Provides in-depth study of the health and safety practices required for maintenance of industrial production equipment.  Topics include forklift safety, ladder safety, fire safety, safe work in confined spaces, electrical safety, emergency procedures, an introduction to OSHA regulations, MSDS Right-to-Know Law and hazardous materials safety, and safety equipment. 

Competency Areas

Forklift Safety







Class 

2

Ladder Safety







D. Lab  
0

Fire Safety 







P.Lab/O.B.I. 
2
Safe Work in Confined Spaces 





Credit

2
Electrical Safety

Emergency Procedures

Introduction to OSHA Regulations

MSDS Right-to-Know Law and Hazardous Materials Safety

Safety Equipment
	


ICS 101 – Industrial Computer Applications

Course Description

Provides a foundation in Industrial computers and computer systems with a focus in linking computers to the plant floor process.  Topics include:

Competency Areas
Hardware







Class

2

Software







D. Lab

2

Boot Sequence






P. Lab/O.B.I. 
6

Configuration







Credit

5

Troubleshooting

Introduction to Industrial communication platforms

Prerequisite/ Corequisite IFC 103 and SCT 100

ICS 102 - Industrial Wiring

Course Description

 Examines the fundamental concepts of industrial wiring with an emphasis on NEC requirements. Topics include: wiring devices and materials; symbols and blueprint reading; branch and feeder circuits; switches, receptacles, and cord connectors; grounding; wire sizing; overcurrent protection, raceway installation, three phase systems, transformers (single phase and three phase), industrial lighting systems, and NEC requirements.

 

Competency Areas
Wiring Devices and Materials




Class

6

Symbols and Blueprint Reading




D. Lab

0

Branch and Feeder Circuits





P. Lab/O.B.I  .2

Switches, Receptacles, and Cord Connectors


Credit

6

Grounding

Wire Sizing

Overcurrent Protection

NEC Requirements

Raceway Installation

Transformers (Single Phase and Three Phase)

Three Phase Systems

Industrial Lighting Systems

 Prerequisite/ Corequisite: IFC 101, IFC 102

IMT 118 ICS 103 - DC and AC Motors
Course Description

Introduces the fundamental theories and applications of single-phase and three-phase motors.  Topics include: motor theory and operating principles, motor terminology, motor identification, NEMA standards, AC motors, DC motors, scheduled preventive maintenance, and troubleshooting and failure analysis.

Competency Areas

Motor Theory and Operating Principles



Class

3

Motor Terminology






D. Lab

2 0

Motor Identification






P. Lab/O.B.I.
0 2
NEMA Standards






Class

4 3
AC Motors

DC Motors

Scheduled Preventive Maintenance

Troubleshooting and Failure Analysis

Prerequisite/ Corequisite: IFC 101, IFC 102, MAT 103

 

 IMT 119 ICS 104
Fundamentals of Motor Controls



Course Description

Introduces the fundamental concepts, principles, and devices involved in industrial motor control. Emphasis is placed on developing a theoretical foundation of industrial motor control devices. Topics include: principles of motor control, control devices, symbols and schematic diagrams, and Article 430 NEC.

Competency Areas

Principles of Motor Control





Class

3

Control Devices






D. Lab

2 0
Symbols and Schematic Diagrams




P. Lab/O.B.I.
0 2

Article 430 NEC






Credit

4 3
Prerequisite/ Corequisite:  ICS 103

 

IMT 120 ICS 105
Magnetic Starters and Braking



Course Description

Provides instruction in wiring motor control circuits. Emphasis is placed on designing and installing magnetic starters in across-the-line, reversing, jogging circuits, and motor braking. Topics include: control transformers, full voltage starters, reversing circuits, jogging circuits, and braking.

 

Competency Areas

Control Transformers






Class

2

Full Voltage Starters






D. Lab

4 0
Reversing Circuits






P. Lab/O.B.I.
0 4
Jogging Circuits






Credit

4 3
Braking

 Prerequisite/ Corequisite: ICS 104
IMT 121 ICS 106   Two-Wire Control Circuits
Course Description
Provides instruction in two-wire motor control circuits using relays, contactors, and motor starters with application sensing devices. Topics include: wiring limit switches, wiring pressure switches, wiring float switches, wiring temperature switches, wiring proximity switches, and wiring photo switches.

 

Competency Areas
Wiring Limit Switches





Class

1

Wiring Pressure Switches





D. Lab

4 0
Wiring Float Switches






P. Lab/O.B.I.
0 4
Wiring Temperature Switches




Credit

4 2
Wiring Proximity Switches

Wiring Photo Switches

Prerequisite/ Corequisite: ICS 105

  

IMT122 ICS 107   
Advanced Motor Controls

Course Description

Continues the study and application of motor control circuits with emphasis on sequencing circuits, complex circuits, and motor control centers. Topics include: sequencing circuits, reduced voltage starting, motor control centers, and troubleshooting.

Competency Areas
Sequencing Circuits






Class

2

 Reduced Voltage Starting





D. lab

2 0
Motor Control Centers





P. Lab/O.B.I. 
0 2 
Troubleshooting






Credit

3 2
Prerequisite/ Corequisite: ICS 106

IMT123 ICS 108  Variable Speed Motor Control

Course Description
Provides instruction in the fundamentals of variable speed drives, industrial motors, and other applications of variable speed drives. Topics include: fundamentals of variable speed control, AC frequency drives, DC variable speed drives, installation procedures, and ranges.

 

Competency Areas
Fundamentals of Variable Speed Control



Class

3

AC Frequency Drives






D. Lab

2 0
DC Variable Speed Drives





P. lab/O.B.I.
0 2
Installation Procedures





Credit

4 3
Ranges

Prerequisite/ Corequisite: ICS 107

 

ICS 109 – BASIC INDUSTRIAL PLC’S

Course Description 

Introduces operational theory, systems terminology, plc installations, and programming procedures for programmable logic controls. Emphasis is placed on plc programming, connections, installations, and start-up procedures. Topics include: plc hardware and software, plc functions and terminology, introductory numbering systems, plc installation and set up, plc programming basics, relay logic instructions, timers and counters, connecting field devices to I/O cards, and plc safety procedures.

Competency Areas

PLC Hardware and Software




Class

4

PLC Functions and Terminology




D. Lab

0

Introductory Numbering Systems 




P. Lab/O.B.I.
6

PLC Installation and Setup





Credit

6

PLC Programming Basics

Relay Logic Instructions

Timers and Counters 

Connecting Field Devices to I/O Cards 

PLC Safety procedures

Prerequisite/ Corequisite: ICS 103-ICS 108

IMT 102 - Problem Solving in Technology

Course Description
Introduces problem solving techniques as practiced in an industrial maintenance setting.  Topics include:  technology, problem solving process, problems and opportunities, investigation and research, and generating and developing ideas.

Competency Areas
 Technology







Class

3

Problem Solving Process





D. Lab

2

Problems and Opportunities





P. Lab

0

Investigation and Research





Credit

4

Generating and Developing Ideas

Prerequisite/Corequisite: Program admission

 

IMT 110 - Industrial Mechanics II

Course Description
Continues applying mechanical principles to industrial production equipment with emphasis on power transmission, mechanical components, alignment, and tension. Topics include: mechanical drive systems, couplings and alignment, clutches and brakes, linkage and levers, mechanical troubleshooting, and preventive maintenance.

Competency Areas
Mechanical Drive Systems





Class

3

Couplings and Alignment





D. Lab

7

Clutches and Brakes






P. Lab/O.B.I. 
0

Linkage and Levers






Credit 

6

Mechanical Troubleshooting

Preventive Maintenance

Prerequisite/Corequisite: IMT 108

ELT 113 - Programmable Logic Control I

Course Description
Introduces operational theory, systems terminology, field wiring/installation, and start-up procedures for programmable logic controls. Emphasis is placed on PLC programming, connections, installations, and start-up procedures. Topics include: introductory programming, PLC functions and terminology, processor unit and power supply, introductory numbering system, relay/programming logic, and field wiring/installation and start-up.

Competency Areas

Introductory Programming





Class

4

PLC Functions and Terminology




D. Lab

1

Processor Unit and Power Supply




P. Lab/O.B.I. 
1

Introductory Numbering System




Credit

4

Relay/Programming Logic

Field Wiring/Installation and Start-Up

Prerequisite/Corequisite:  ELT 111, ELT 112, ELT 118 (for Industrial Electrical Technology students) and IFC 101, IFC 102, IMT 120 (for non-Industrial Electrical Technology students)

ICS 110 – INDUSTRIAL PLC’S II

Provides for hands-on development of operational skills in the maintenance and troubleshooting of industrial control systems and automated industrial equipment. Emphasis is placed on applying skills developed in previous courses in programmable logic controls (PLC’s) in a industrial setting. This course includes advanced skills necessary to complete the students knowledge and skills to understand and work with PLC’s in an industrial plant.

Competency Areas

Data Manipulation Instructions




Class

4

Math Instructions






D. Lab

0

Program Control Instructions




P. Lab/O.B.I. 
6

Introduction to HMI’s





Credit

6

Analog Control

Troubleshooting Discrete I/O Devices

Prerequisite/ Corequisite: ICS 109

ICS-111- Industrial Instrumentation
Course Description

Provides instruction in the principles and practices of instrumentation for industrial process control systems with an emphasis on industrial maintenance techniques for production equipment.  Topics include: Instrument Tags, Process Documentation, sensing Pressure, Flow, Level, and Temperature, Instrument calibration, and Loop tuning.

Competency Areas








Instrument Tags
Class
5

Process Documentation
D. Lab
0

Basic Control Theory
P. Lab/O.B.I. 
5

Sensing Pressure, Flow, Level, and Temperature
Credit 

6
Instrument calibration

Loop tuning

Prerequisite/Corequisite:
MAT 103, IFC 101, IFC 102, IFC 103, and ICS 103

IMT 108 ICS 112 - Industrial Mechanics I
Course Description

Provides instruction in basic physics concepts applicable to mechanics of industrial production equipment, and teaches basic industrial application of mechanical principles with emphasis on power transmission and specific mechanical components. Topics include: mechanical tools, fasteners, basic mechanics, lubrication, bearings, and packings and seals.

Competency Areas

Mechanical Tools






Class

5
Fasteners







D. Lab

0 
Basic Mechanics






P. Lab/O.B.I. 
5 
Lubrication







Credit

7 6
Bearings
Packings and Seals

Power Transmission Systems 

Couplings

Shaft Alignment

Prerequisite/Corequisite: Program admission level math achievement

IMT 113 ICS 113 - Industrial Fluidpower
Course Description

Provides instruction in fundamental concepts and theories for safely operating hydraulic components and systems. Topics include: hydraulic theory, suction side of pumps, actuators, valves, pumps/ motors, accumulators, symbols and circuitry, fluids, filters, pneumatic theory, compressors, pneumatic valves, air motors and cylinders, and safety.

Competency Areas

Hydraulic Theory






Class

6
Suction Side of Pumps





D. Lab

4 0
Actuators







P. Lab/O.B.I. 
0 4
Valves








Credit

8 7

Pumps/Motors

Accumulators

Symbols and Circuitry

Fluids, filters, and reservoirs

Pneumatic Theory

Compressors

Pneumatic Valves

Air Motors and Cylinders

Safety 

Prerequisite/Corequisite: Program admission level math achievement

	
	
	
	


IMT 128 ICS 114- Pumps and Piping Systems
Course Description

Studies the fundamental concepts of industrial pumps and piping systems. Topics include: pump identification; pump operation; pump installation, maintenance, and troubleshooting; piping systems; and installation of piping systems.

Competency Areas
Pump Identification






Class

1

Pump Operation






D. Lab

0

Pump Installation, Maintenance, and Troubleshooting

P. Lab/O.B.I.
4

Piping Systems






Credit

4 2
Installation of Piping Systems

Valves 

Prerequisite/Corequisite: ICS 112 and ICS 113

ICS 115: Maintenance for Reliability

Course Description

Studies the fundamental concepts of industrial pumps and piping systems. Topics include: pump identification; pump operation; pump installation, maintenance, and troubleshooting; piping systems; and installation of piping systems.

Competency Areas

Concepts of Reliability Centered Maintenance


Class

3

Precision maintenance





D. Lab

7

Predictive maintenance





P. Lab/O.B.I.
4

Reliability Data Analysis





Credit

6
Preventive Maintenance (PM)

Prerequisite/Corequisite: ICS-112, IFC-101, IFC-102

IMT 129 - Industrial Wiring I

Course Description
Examines the fundamental concepts of industrial wiring with an emphasis on NEC requirements. Topics include: wiring devices and materials; symbols and blueprint reading; branch and feeder circuits; switches, receptacles, and cord connectors; grounding; wire sizing; overcurrent protection; and NEC requirements.

Competency Areas
Wiring Devices and Materials




Class

2

Symbols and Blueprint Reading




D. Lab

2

Branch and Feeder Circuits





P. Lab/O.B.I.
6

Switches, Receptacles, and Cord Connectors



Credit

5

Grounding

Wire Sizing

Overcurrent Protection

NEC Requirements

Prerequisite/ Corequisite

	


IMT 130 - Industrial Wiring II

Course Description
Continues the study of industrial wiring. Topics include: raceway installation, three phase systems, transformers (single phase and three phase), industrial lighting systems, and NEC requirements.

Competency Areas

Raceway Installation






Class

2
Three Phase Systems






D. Lab

2

Transformers (Single Phase and Three Phase)


P. Lab/O.B.I.
6

Industrial Lighting Systems





Credit

5

NEC Requirements

Prerequisite/Corequisite IMT 129

IMT 131 - Industrial Maintenance Review

Course Description
Provides an instructional review of the Industrial Maintenance Technology course of study with a comprehensive assessment of each area. The assessment will consist of a written, identification, and hands-on examination. Topics include: direct current, alternating current, industrial wiring, AC-DC motors, motor controls, industrial hydraulics, industrial pneumatics, industrial mechanics, welding, safety, and programmable logic controllers.

Competency Areas

Direct Current







Class

2

Alternating Current






D. Lab

0

Industrial Wiring






P. Lab

3

AC-DC Motors






Credit

3

Motor Controls

Industrial Hydraulics

Industrial Pneumatics

Industrial Mechanics

Welding

Safety

Programmable Logic Controllers

Prerequisite/Corequisite: All required Industrial Maintenance Technology courses

	
	
	
	


IMT 126 - Programmable Logic Control Practicum

Course Description
Provides for hands-on development of operational skills in the maintenance and troubleshooting of automated industrial machinery. Emphasis is placed on applying skills developed in previous courses in programmable logic control (PLC) in an industrial setting. Topics include: hard-wiring PLC equipment, writing and executing programs, and troubleshooting PLC circuits.

Competency Areas
Hard-Wiring PLC Equipment





Class

1

Writing and Executing Programs




D. Lab

0

Troubleshooting PLC Circuits




P. Lab/O.B.I.
9










Credit

4

Prerequisite/ Corequisite: ELT 114

 

IMT 127 - Industrial Maintenance Internship

Course Description
Provides occupation-based instruction that applies learned skills to actual work experience. Emphasizes students' opportunities to practice programmable logic control skills and troubleshooting techniques on industrial equipment. Topics include: application of industrial maintenance skills, appropriate employability skills, problem solving, adaptability to job equipment and technology, progressive productivity, and acceptable job performance.

Competency Areas
Application of Industrial Maintenance Skills



Class

1

Appropriate Employability Skills




D. Lab

0

Problem Solving






P. Lab/O.B.I.
9

Adaptability to Job Equipment and Technology


Credit

4

Progressive Productivity

Acceptable Job Performance

Prerequisite/Corequisite: All non-elective courses required for program completion

ELECTRICAL CONTROL SYSTEMS, Diploma

Suggested Sequence 
First Quarter 

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	MAT 103
	Algebraic Concepts
	5
	0
	0
	5
	5

	SCT 100
	Introduction to Microcomputers
	1
	4
	0
	5
	3

	IFC 101
	Direct Current Circuits I
	3
	2
	0
	5
	4

	IFC 102
	Alternating Current I
	3
	2
	0
	5
	4

	ICS 100
	Industrial Control Systems Safety Procedures
	2
	0
	2
	4
	2

	
	
	
	
	
	
	

	
	14
	8
	2
	24
	18


Second Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	IFC 103
	Solid State Devices I
	3
	2
	0
	5
	4

	ENG 101
	English
	5 
	0
	0
	5
	5

	ICS 102
	Industrial Wiring
	4
	0
	8
	12
	6

	ICS 103
	DC and AC Motors
	3
	0
	2
	5
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	15
	2
	10
	27
	18


Third Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 104
	Fundamentals of Motor Controls
	3
	0
	2
	5
	3

	ICS 105
	Magnetic Starters and Breaking
	2
	0
	4
	6
	3

	ICS 106
	Two-Wire Control Circuits
	1
	0
	4
	5
	2

	ICS 107
	Advanced Motor Controls
	2
	0
	2
	4
	2

	ICS 108
	Variable Speed Motor Control
	3
	0
	2
	5
	3

	
	
	
	
	
	
	

	
	11
	0
	14
	25
	13


Fourth Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 109
	Basic Industrial PLCs
	4
	0
	6
	10
	6

	ICS 110
	Industrial PLCs II
	4
	0
	6
	10
	6

	EMP 100
	Interpersonal Relations and Professional Development
	3
	0
	0
	3
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	11
	0
	12
	23
	15


Fifth Quarter
	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 101
	Industrial Computer Applications
	4
	0
	4
	8
	5

	ICS 111
	Industrial Instrumentation
	5
	0
	5
	10
	6

	XXX xxx
	Guided Elective
	(0)+
	(0)+
	(0)+
	(0)+
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	9+
	0+
	9+
	18+
	14


MECHANICAL CONTROL SYSTEMS, Diploma

Suggested Sequence 
First Quarter 

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	MAT 103
	Algebraic Concepts
	5
	0
	0
	5
	5

	SCT 100
	Introduction to Microcomputers
	1
	4
	0
	5
	3

	ICS 100
	Industrial Control Systems Safety Procedures
	2
	1
	0
	3
	2

	IFC 101
	Direct Current Circuits I
	3
	2
	0
	5
	4

	IFC 102
	Alternating Current I
	3
	2
	0
	5
	4

	
	
	
	
	
	
	

	
	14
	9
	0
	23
	18


Second Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ENG 101
	English
	5 
	0
	0
	5
	5

	WLD 133
	Metal Welding and Cutting Techniques
	2
	0
	3
	5
	3

	ACT 100
	Refrigeration Fundamentals
	3
	2
	0
	5
	4

	MCH 115
	Mill Operations I
	4
	6
	0
	10
	7

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	8
	3
	25
	19


Third Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 112
	Industrial Mechanics
	5
	0
	5
	10
	6

	ICS 113
	Industrial Fluidpower
	6
	0
	4
	10
	7

	ICS 114
	Pumps and Piping Systems
	1
	0
	4
	5
	2

	EMP 100
	Interpersonal Relations and Professional Development
	3
	0
	0
	3
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	12
	0
	13
	25
	15


Fourth Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 115
	Maintenance for Reliability
	3
	7
	0
	10
	7

	MCH 109
	Lathe Operations I
	4
	6
	0
	10
	7

	XXX xxx
	Guided Elective
	(0)+
	(0)+
	(0)+
	(0)+
	4

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	7+
	13+
	0+
	20+
	18


INDUSTRIAL CONTROL SYSTEMS, Diploma

First Quarter
	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 100
	Industrial Control Systems Safety Procedures
	2
	1
	0
	3
	2

	IFC 101
	Direct Current Circuits I
	3
	2
	0
	5
	4

	IFC 102
	Alternating Current I
	3
	2
	0
	5
	4

	MAT 103
	Algebraic Concepts
	5
	0
	0
	5
	5

	SCT 100
	Introduction to Microcomputers
	1
	4
	0
	5
	3

	
	
	
	
	
	
	

	
	14
	9
	0
	23
	18


Second Quarter
	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ENG 101
	English
	5
	0
	0
	5
	5

	IFC 103
	Solid State Devices I
	3
	2
	0
	5
	4

	ICS 102
	Industrial Wiring
	4
	0
	8
	12
	6

	ICS 103
	DC and AC Motors
	3
	0
	2
	5
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	15
	2
	10
	27
	18


Third Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 104
	Fundamentals of Motor Controls
	3
	0
	2
	5
	3

	ICS 105
	Magnetic Starters and Braking
	2
	0
	4
	6
	3

	ICS 106
	Two-Wire Control Circuits
	1
	0
	4
	5
	2

	ICS 107
	Advanced Motor Controls
	2
	0
	2
	4
	2

	ICS 108
	Variable Speed Motor Controls
	3
	0
	2
	5
	3

	
	
	
	
	
	
	

	
	11
	0
	14
	25
	13


Fourth Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 109
	Basic Industrial PLCs
	4
	0
	6
	10
	6

	ICS 110
	Industrial PLCs
	4
	0
	6
	10
	6

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	8
	0
	12
	20
	12


Fifth Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 112
	Industrial Mechanics
	5
	0
	5
	10
	6

	ICS 113
	Industrial Fluidpower
	6
	0
	4
	10
	7

	ICS 114
	Pumps and Piping Systems
	1
	0
	4
	5
	2

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	12
	0
	13
	25
	15


Sixth Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 101
	Industrial Computer Applications
	4
	0
	4
	8
	5

	ICS 111
	Industrial Instrumentation
	5
	0
	5
	10
	6

	EMP 100
	Interpersonal Relations and Professional Development
	3
	0
	0
	3
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	12
	0
	9
	21
	14


INDUSTRIAL CONTROLS SYSTEMS, Degree

First Quarter
	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	SCT 100
	Introductions to Microcomputers
	1
	4
	0
	5
	3

	IFC 101
	Direct Current Circuits I
	3
	2
	0
	5
	4

	IFC 102
	Alternating Current I
	3
	2
	0
	5
	4

	MAT 191
	College Algebra
	5
	0
	0
	5
	5

	ICS 100
	Industrial Control Systems Safety Procedures
	2
	1
	0
	3
	2

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	9
	0
	23
	18


Second Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ENG 191
	Composition and Rhetoric I
	5
	0
	0
	5
	5

	MAT 193
	College Trigonometry
	5
	0
	0
	5
	5

	ICS 102
	Industrial Wiring
	4
	0
	8
	12
	6

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	0
	8
	22
	16


Third Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	IFC 103
	Solid State Devices I
	3
	2
	0
	5
	4

	ICS 112
	Industrial Mechanics 
	5
	0
	5
	10
	6

	ICS 113
	Industrial Fluidpower
	6
	0
	4
	10
	7

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	2
	9
	25
	17


Fourth Quarter
	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 114
	Pumps and Piping Systems
	1
	0
	4
	5
	2

	ICS 101
	Industrial Computer Applications
	4
	0
	4
	8
	5

	PHY 190
	Introductory Physics
	5
	0
	0
	5
	5

	XXX
	Guided Electives
	(0)+
	(0)+
	(0)+
	(0)+
	3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	10+
	0+
	8+
	18+
	15


Fifth Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 103
	DC and AC Motors
	3
	0
	2
	5
	3

	ICS 104
	Fundamentals of Motor Controls
	3
	0
	2
	5
	3

	ICS 105
	Magnetic Starters and Braking
	2
	0
	4
	6
	3

	ICS 106
	Two-Wire Control Circuits
	1
	0
	4
	5
	2

	ICS 107
	Advanced Motor Controls
	2
	0
	2
	4
	2

	ENG 195
	Technical Communications
	5
	0
	0
	5
	5

	OR

	SPC 191
	Fundamentals of Speech
	(5)
	(0)
	(0)
	(5)
	(5)

	
	16
	0
	14
	30
	18


Sixth Quarter
	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 108
	Variable Speed Motor Control
	3
	0
	2
	5
	3

	ICS 109
	Basic Industrial PLCs
	4
	0
	6
	10
	6

	ICS 110
	Industrial PLCs II
	4
	0
	6
	10
	6

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	11
	0
	14
	25
	15


Seventh Quarter

	Course Code
	Course Name
	Class Hours
	D.
Lab Hours
	P.
Lab/

OBI Hours
	Weekly Contact Hours
	Credit Hours

	ICS 111
	Industrial Instrumentation
	5
	0
	5
	10
	6

	ENG 193
	Composition and Rhetoric II
	5
	0
	0
	5
	5

	OR

	HUM 191
	Introduction to Humanities
	(5)
	(0)
	(0)
	(5)
	(5)

	
	
	
	
	
	
	

	
	10
	0
	5
	15
	11
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