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NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE
INDT 100 Introduction to Industrial Technology (2-2-3). This course provides an introduction to industrial principles and practices. Key concepts covered include: power distribution and substations; fabrication and conduit layout and design; National Electric Code principles and practices; Ohm’s Law; DC and AC circuits and basic electrical components. Electrical safety and Principles. 

COURSE OUTLINE:
I. Commercial and Industrial Distribution Systems
II. Fabrication and conduit layout and design
III. National Electric Code
IV. DC and AC circuits 

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and describe power distribution and substations
2) Identify Unit Substations and wiring, separately derived systems
3) Describe the types of grounding and bonding systems
4) Basic wiring and troubleshooting electrical control circuits 
5) Basic Ohms Law





















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE
INDT 110 DC/AC Circuits (2-2-3). This course provides an overview of basic electricity concepts and circuits. Key theories and concepts covered in detail include: Ohm’s Law; electrical quantities; measuring instruments; and resistors. Other electrical topics include: magnetism, static electricity, electrical power distribution, circuitry, transformers and single-phase motors, which will complete the comprehensive coverage of general electrical circuits.  

COURSE OUTLINE:
I. Theories of electricity
a. Electron theory
b. Conventional current theory
II. Ohm’s Law
a. Variables governed by Ohm’s Law
b. Solving for unknown values with Ohm’s Law
III. Currents
a. Components of a basic circuit
b. Direct current
c. Alternating current
IV. DC Circuits
a. Parallel
b. Series
c. Combination 
V. AC Circuits
a. AC waveforms
b. Sine wave measurements
c. Use of the sine function is used for AC calculations
VI. Measurement of electrical quantities 
COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Discuss the basic theories of electricity and the differences between them
2) Describe the importance of a conductors, resistance, circuits, and wattage
3) Apply Ohm’s Law
4) Apply the various electrical circuit concepts correctly in a laboratory setting
5) Utilize the concepts of capacitance and inductance
6) Operate a variety of electrical measuring devices
NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE
INDT 120 Fluid Power I (2-2-3). This course provides a solid foundation in, and hands-on experience with basic hydraulic and pneumatic components including: the transmission of force through liquids; the conversion of force to pressure; systematic methods of troubleshooting and testing hydraulic systems; principles of pressure, force, and volume relationships; as well as cylinders, and directional control valves.

COURSE OUTLINE:
I. Basic hydraulic components 
a. Hydraulics trainer
b. Hydraulic power
c. Pressure limitation
d. Pressure and force relationship
e. Flow rate and work
f. Cylinders in series
g. Cylinders in parallel
h. Regenerative circuits
i. Functional circuits
j. Accumulators
k. Pressure reducing valves
II. Basic pneumatic components
a. Air conditioning and distributing equipment
b. Basic physical concepts
c. Pressure and force relationship
d. Pressure drop vs. flow 
e. Basic controls of cylinders
f. Directional control valves
g. Directional and speed control of cylinders
h. Cylinders in series
i. Cylinders in parallel
j. Pneumatic motor performance
III. Troubleshooting
COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify the types of hydraulic and Pneumatic components and how they apply to systems
2) Apply and analyze the techniques of automatic hydraulic/pneumatic systems
3) Apply components that will interface with the operation of hydraulic/pneumatic systems such as relay and proximity switches.            
   
NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 150 Mechanical Applications I (1-4-3).  This course gives the student a solid foundation in, and hands-on experience with today’s industrial controls.  The course covers the installation, use, maintenance, and troubleshooting of mechanical drive components.  The learning is based on practical, hands-on task.  The list of mechanical industrial areas covered includes pulleys, sprockets, gears, various types of belts, chains, several types of couplings, shafts, bearings, and other related mechanical drive components.  


COURSE OUTLINE:
I. Installation of  various belts and gears
II. Work from prints and laboratory procedures
III. Perform safety procedures and preventative maintenance operations
IV. Use hands-on skills to solve problems and communicate opinions and discoveries

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Describe various belts and gears
2) Arrange for moveable pulleys and mechanical systems
3) Understand torque, speed and proper alignment
4) Think critically and analytically in order to solve problems
5) Communicate effectively, clearly, and confidently with laboratory assignments















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 160 Electro-Mechanical (2-2-3).  This course provides the student with a solid foundation in, and hands-on experience with Industrial Controls.  The course is divided into four level; motors, power, three phase power and reactance.  Each level being further divided into specific topics that deal with various aspects of industrial controls equipment operation.  PR: INDT 110

COURSE OUTLINE:
I. Control components and wiring
I. Power distribution and Three-phase Transformers
II. Control transformer applications and wiring
III. DC/AC motor applications 

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and describe power distribution and substations
2) Construct and analyze selected motor jogging circuits and fundamentals and apply reduced AC voltage starting for electric motors
3) Wire and construct from schematics and one-line diagrams
4) Troubleshoot and analyze electromechanical circuits
5) Apply concepts of Electro-Mechanical applications in industry
















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 170 Process Fundamentals (2-2-3). Introduction to process and energy technology, fundamentals related to all process industries, as well as common industrial components and equipment.  Provides common process technology systems such as electrical power generation, electrical and natural gas distribution and processing and typical manufacturing processes.  Instruction will consist of lecture and laboratory assignments. . 

COURSE OUTLINE:
I. Process and energy technology
II. Industry components and equipment 
III. Electrical power generation 
IV. Electrical and natural gas distribution 

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and describe power distribution and industry standards
2) Analyze and program from trainers for process controls
3) Implement control settings and operate using given data of industry demos
4) Troubleshoot and analyze electromechanical circuits from control screen
5) Operate a mock control room setting from HMI, PLC and Process control instruments


















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 170 Process Fundamentals (2-2-3). Introduction to process and energy technology, fundamentals related to all process industries, as well as common industrial components and equipment.  Provides common process technology systems such as electrical power generation, electrical and natural gas distribution and processing and typical manufacturing processes.  Instruction will consist of lecture and laboratory assignments. . 

COURSE OUTLINE:
I. Process and energy technology
II. Industry components and equipment 
III. Electrical power generation 
IV. Electrical and natural gas distribution 

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and describe power distribution and industry standards
2) Analyze and program from trainers for process controls
3) Implement control settings and operate using given data of industry demos
4) Troubleshoot and analyze electromechanical circuits from control screens
5) Operate a mock control room setting from HMI, PLC and Process control instruments


















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 175 Process Controls (1-4-3).  This course provides advance process control instrumentation calibration, loop tuning and communication.  Calibrate and installation of transmitter, valve and closed loop process equipment.  Implementation of closed loop control systems that involves equipment for control, and process communication.  Communication between operation and control of Logic, PLC, and operations of Machines and the operator; HMI.  Instruction will consist of lecture and laboratory assignments.

COURSE OUTLINE:
I. Instrumentation calibration
II. Loop tuning and control settings
III. HMI interface 
IV. PLC logic control and basic programming

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and describe How to calibrate and tune a closed loop system
2) Construct and analyze a closed loop system
3) Valve tuning and set-up
4) Troubleshoot and analyze instrumentation components
5) Calculate level/pressure and differential pressure applications

















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 180 Instrumentation I/II (1-4-3).  This course presents the fundamental scientific principles of process control including temperature, pressure, level and flow measurements.  Analysis of potentiometric operation and calibration, procedures and methods of installation, troubleshooting techniques of automatic control systems.  Laboratory instruments and test equipment will be used to support theoretical concepts.  
 
COURSE OUTLINE:
I. Pressure, level, flow measurements
II. Transducer, gauge, thermometers, calibration procedures
III. Advance process control calibration procedures
IV. 4-20 mA applications, instrumentation tuning procedures
COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and apply calibration procedures as would apply to industry
2) Construct and analyze closed loop systems and troubleshoot accordingly
3) Apply analytical instrumentation to industry standards
4) Troubleshoot and analyze closed loop systems
5) Apply troubleshooting techniques of automatic control systems


















NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 190 Introduction to Programmable Logic Controllers (2-2-3).  This course provides an introduction to programmable logic controllers and how they are applied to the control machine and process systems in industry.  Emphasis will be placed on learning the common instructions and symbols used in the PLC programs and how to read and interpret faults in a manufacturing system.  Instruction will consist of lecture and laboratory assignments accordingly and with emphasis on basic programming and troubleshooting.   

COURSE OUTLINE:
I. Control machine and process equipment 
II. Basic PLC programming
III. Ladder logic design and troubleshooting
IV. Input/output logic

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Identify and describe how a PLC is interfaced into the process control
2) Construct and analyze hardware and ladder logic from processor to components
3) Interface with PLC processor to HMI and industrial components
4) Apply basic troubleshooting methods











NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 200 Industrial Wiring (1-4-3).  This course gives the student a solid foundation in, and hands-on experience with industrial wiring components and circuitry, electrical enclosures, conduit, service entrance, distribution panels, general industry standards and wiring tools.

COURSE OUTLINE:
I. Enclosures and Conduits and Enclosures and Conduits Tools
II. Service Entrance
III. Electrical Wiring Tools and Electrical Test equipment
IV. Three-phase motor wiring and controls
V. AC Motor Drive with Inverter Duty Motor
VI. Distribution Panel
VII. Inertia Load Application
VIII. Clamp on Ammeter and Megohmmeter 
IX. Lockout/Tagout Devices for Safety

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Measure cut and run wiring through conduits and feeders
2) Install conduit and boxes to trainer
3) Identify conduit, conductors, couplings, procedures to install wireways and raceways
4) Use NEC codes and standards 
5) Plan installations and use of schematics and one-line diagrams 
6) Calculate conductor size and service panels
7) Determine ampacity for service and feeder circuits












NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 210 Mechanical Applications II Hydraulics/Pneumatics (1-4-3).  This course provides the student with a solid foundation in, and hands-on experience with today’s Industrial Controls. It will also entail applications and emphasis on operation and troubleshooting of electromechanical relay, shuttle valve, valve design and operation.  The learning is based on practical, hands-on task.  The list of mechanical industrial areas covered:  Valves and types of valves, Gears, Couplings, Universal Joints, Bearings, Bearing Lubrication, Gaskets/O-rings, Mechanical Seals, Clutches, Ball Screws, Linear Bearings, Basic Pumping Circuits, Centrifugal Pump characteristics, and maintaining troubleshooting issues with the prior list.  Students will be instructed in both a Lecture and Laboratory format to understand and apply the prior listed topics.  PRE: INDT 160

COURSE OUTLINE:
I. Gears, Couplings, Bearings, hydraulic and pneumatic systems 
II. Gaskets, O-rings, Lip Seals and Mechanical Seals Roller Ramp Clutches
III. Torque Limiters
IV. Electro-magnetic Clutch-Brake Units
V. Hydraulic and pneumatic systems
VI. Pump Installation and Pump Characteristics
VII. Maintenance and Troubleshooting of Pump Systems
VIII. Centrifugal Pumps
IX. Force and Flow rate measurements 
COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Define various bearings
2) Describe features of a Bevel Gear, line bearings and ball screws
3) Valve maintenance and preventative maintenance measures
4) Define types of valves and the operations of each
5) Explain how gears and shifts transmit power
6) Apply calibration techniques of automatic control systems 
7) Explain gaskets, O-rings, basic pumping circuit, characteristics of Centrifugal and other pumps
8) Identify and utilize clutches and brakes




NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 220 Electro Mechanical –Advanced Process Control Instrumentation (1-4-3).  This course gives the student a solid foundation in, and hands-on experience with today’s Industrial Controls.  The course deals with various aspects of industrial controls equipment operation.  The course will entail Electro Mechanical Controls, closed loop instrumentation and the advanced process controls of the industry. Application process of types of transmitters and how they apply in a closed loop system.  Basic calibration procedures.  Calculation of basic instrumentation and calibration problems.  PRE:  INDT 160, INDT 170

COURSE OUTLINE:
I. Split Phase Induction Motor, Capacity Motor, Universal Motor
II. Sensors and level detectors, capacitance probes
III. Flow, level, pressure, temperature transmitter applications
IV. Closed Loop Instrumentation 
V. Basic Principles of Motor Control and Basic Controls
VI. Jogging Control Circuits
VII. Time Relay Circuits
VIII. AC, DC Drives

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Define motor overload protection; ladder, logic, and line diagrams; sensors; and limit switches
2) Describe contacts, arcing, and bounce; motor starters; and function block diagram
3) Describe, types of motors and their applications 
4) Identify basic PLC logic functions and the most common PLC logic symbols
5) Distinguish between manual contactors and magnetic contactors
6) Describe the applications of transmitters, flow, level and DP transmitters
7) Be able to troubleshoot a Process control loop from HMI interface 
8) Identify factors influencing the sensing range of inductive proximity sensors






NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 230 Industrial Safety/Project Management (3-0-3).  This course introduces the basic principles of Industrial Safety and OSHA.  Issues and concerns from the modern workplace are covered in this course.  The course also introduces the basic principles of Project Management, taking a business-oriented approach to the management of projects. 

COURSE OUTLINE:
I. Safety and Health Movement
II. Accidents and Accident Reporting and Investigation, Accident Prevention
III. Roles and Professional Certifications for Safety and Health Professionals
IV. OSHA
V. Standards, Liability, and Worker’s Compensation
VI. Workplace Hazards, Physical Disorders, Industrial Hygiene, Computers, Automation
VII. Introduction to Project Management
VIII. Project Manager
IX. Team Building, Conflict, and Negotiation
X. Budgeting, Scheduling and Safe Work Permits 
XI. Resource Management

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Define lockout, tagout, environmental hazards, flash point, and confined space.
2) Describe purpose of OSHA and OSHA requirements.
3) Describe the hazard communication program
4) Identify requirements for MSDS.
5) Distinguish between affected and authorized employees; illness and injury; acute and chronic exposure; flammable and combustible liquids
6) Identify industrial safety practices and industrial hazards
7) Identify organizational context and risk management
8) Define leadership, project management, cost estimating and budget; and project scheduling
9) Describe portfolio management, scope management, and team building
10) Explain resource management, project evaluation and control, and project closeout and termination.



NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 240 Introduction to PLC/HMI Process Automation (1-4-3).  This course enables the student to develop competence in operating, programming, and troubleshooting modern PLC-controlled systems.  This course guides students from the basic principles of PLC’s where ladder programming is introduced, up to the PLC control of industrial applications where more advanced instructions are required. Introduces the HMI, Human-Machine-Interface between operation and control of logic, PLC, and operations of Machines and the operator. PRE: INDT 220 

COURSE OUTLINE:
I. PLC Overview
II. Control Relay Functions, Timing Relay Functions, Counter and Comparator Functions
III. Human-Machine-Interface console 
IV. PLC Control Circuits
V. Interfacing Voltages
VI. Application of control set-up and devices
VII. Input/output relays that apply to PLC
VIII. Troubleshooting Circuits
COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Define PLC hardware.
2) Describe PLC input/output modules, indicator lamps, communication networks.
3) Define logic functions and block diagrams
4) Define ladder logic and line diagrams
5) Identify common PLC log symbols
6) Explain how to troubleshoot an I/O module
7) Explain how to use the force command and the disable command
8) Operation of the HMI 
9) Identify common PLC input instructions
10) Describe latching contacts and one shots
11) Describe math instructions for PLC’s and distinguish between integers and floating decimals




NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 250 Introduction to Flexible Manufacturing (1-4-3).  This course provides the student with a solid foundation in today’s industrial systems by providing the student with theory and “hands-on” applications of industrial automation components and their utilization in today’s world.  The course provides introduction into Human Machine Interface, Machine Vision, Bar Code Reader, Servo Control and the method of all integrates into industrial production line.  PRE: INDT 240

Course Outline:
I. AC Drives
II. Ethernet Communication and PLC Programming Languages
III. Network Communication
IV. PLC Controlled Conveyor and Sensors
V. Sorting Process, Filing Process
VI. Exploring  and using HMI
VII. Introduction to and using Machine Vision Software
VIII. Using, tuning and testing Digital Servo Drive
IX. Bar Code Reader and FMS
Course-level Student Learning Outcomes: Upon successful completion of this course, students will be able to:
1) Define AC Drive.
2) Describe Ethernet Communication and PLC programming Languages
3) Detail Network Communication
4) Comprehend and utilize PLC-Controlled Conveyor and Sensors
5) Describe the Sorting and Filling Processes
6) Design and HMI Application for FMS
7) Update and HMI
8) Identify and Properly use Machine Vision Software
9) Describe tuning the Digital Servo Drive
10) Use and Understand the Digital Servo Drive with the FMS
11) Configure, Use and understand the Bar Code Reader (with the FMS)
12) Describe and Flex Manufacturing System Production Line Systems





NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 260 Quality Assurance and Control (1-4-3).  This course will expose the student to quality control concepts utilizing common manufacturing inspection methods and tools.  It explores the principles and techniques of quality engineering for the management, design engineering economics, production, and assurance of quality.  Emphasizes fundamentals of total quality assurance for product and process control.  Lab activities include applying precision measurement, dimensional gauging, and geometric location and orientation tolerance and statistical process control. 

COURSE OUTLINE:
I. Preventative maintenance measures in industry
II. Quality engineering and design
III. Safety and design of industrial equipment
IV. Quality control and Assurance of 

COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Improve development and test processes
2) Identify defects and how to repair
3) Troubleshoot and analyze 
4) Establish a good quality and management system














NEW RIVER COMMUNITY AND TECHNICAL COLLEGE

COURSE CONTENT OUTLINE

INDT 270 Capstone Seminar (3-2-1).  This course will allow students the opportunity to apply the sum of their knowledge to system set up, programming, operation, maintenance and troubleshooting.  The course is designed to implement the Electro-Mechanical-Instrumentation into a capstone project.  The student will demonstrate safety, mechanical, electrical and instrumentation skills that would apply to a technician in the industry.  

COURSE OUTLINE:
I. Apply knowledge and application of devices and components in Process Control
II. Fabricate, build and design a process system of EMI that applies to industry
III. Complete reports that would apply to industry and write a (SOP) for a process
IV.  Identify standard Operating Procedures (SOP) that applies to industry

 COURSE-LEVEL STUDENT LEARNING OUTCOMES: Upon successful completion of this course, students will be able to:
1) Have a knowledge and understanding of Process Control systems in industry
2) Write a written Standard Operating Procedure (SOP)
3) Be able to work closely with lab partners in construction and project completion
4) Write and construct a wiring schematic or closed loop print to actual hardware
5) Apply safety and actual operating safety procedures and troubleshooting

















New River Community & Technical College Certificate of Applied Science
Industrial Technology 
2015-2016 Catalog


Student Name	  Student ID # 	

First Semester

	Course

INDT 100
	Title

Intro to Industrial Technology
	Credits

3
	Grade
	Qual. Pts.



	INDT 110
	DC/AC Circuits
	3
	
	

	INDT 120
	Fluid Power I
	3
	
	

	ENGL 101
	Composition
	3
	
		


	INDT 150
	Mechanical Applications I
	3
	
	              ______


Total Semester Hours 15

Second Semester

	Course

INDT 160
	Title

Electro-Mechanical
	Credits

3
	Grade
	Qual. Pts.



	INDT 170
	Process Fundamentals
	3
	
	

	INDT 175
	Process Controls
	3
	
	

	INDT 180
	Instrumentation
	3
	
		


	INDT 190
	Intro to Programmable Logic Controllers
	3
	______
	              ______


Total Semester Hours 15			


	
Total Program Hours	30

Advisor Signature	Date  	
New River Community & Technical College 
Associate of Applied Science 
Industrial Technology 
2015-2016 Catalog
Student Name	  Student ID # 	
First Semester
	Course

INDT 100
	Title

Intro to Industrial Technology
	Credits

3
	Grade
	
	Qual. Pts.



	INDT 110
	DC/AC Circuits
	3
	
	
	

	INDT 120
	Fluid Power I
	3
	
	
	

	ENGL 101
	Composition
	3
	
	
		


	INDT 150
	Mechanical Applications I
	3
	
	
	              ______


Total Semester Hours 15
Second Semester
	Course

INDT 160
	Title

Electro-Mechanical
	Credits

3
	Grade
	Qual. Pts.



	INDT 170
	Process Fundamentals
	3
	
	

	INDT 175
	Process Controls
	3
	
	

	INDT 180
	Instrumentation
	3
	
		


	INDT 190
	Intro to Programmable Logic Controllers
	3
	______
	              ______


Total Semester Hours 15			
Third Semester
	Course

INDT 210
	Title

Mechanical Applications II
	Credits

3
	Grade
	Qual. Pts.



	INDT 220
	Electro Mechanical-Adv. Process Control Instrumentation II
	3
	______
	              _____

	INDT 230
	Industrial Safety/Project Mgmt
	3
	
	

	PSYC 155
	Interpersonal Relations and Group Dynamics
	3
	______
		


	WELD 131
	OxyFuel/Plasma Cutting 
	3
	______
	              ______


Total Semester Hours 15			
Fourth Semester
	Course

INDT 200
	Title

Industrial Wiring
	Credits

3
	Grade
	Qual. Pts.



	INDT 240
	PLC/HMI Process Automation
	3
	
	

	INDT 250
	Flexible Manufacturing
	3
	
	

	INDT 260
	Quality Assurance and Control
	3
	
		


	INDT 270
	Capstone Seminar
	3
	______
	              ______


Total Semester Hours 15			
Total Program Hours	60

Advisor Signature	Date_______________
New River Community & Technical College 
Industrial Technology-EMI
Accelerated Schedule
Workforce Certificate

	Module 1
	# of weeks
	Days
	Time (tentative)
	Hours 
per day
	Total hours 
per week
	Total 
course hours

	INDT 100
	Intro to Industrial Technology
	8 weeks
	M-W
	8:00am-10:30am
	2.5
	7.5
	60

	INDT 110
	DC/AC Circuits
	8 weeks
	M-W
	10:45am-1:15am
	2.5
	7.5
	60

	INDT 120
	Fluid Power I
	8 weeks
	M-W
	1:30pm-4:00pm
	2.5
	7.5
	60

	
	
	
	
	Total
	7.5
	22.5
	180

	
	
	
	
	
	
	
	

	Module 2
	# of weeks
	Days
	Time (tentative)
	Hours 
per day
	Total hours 
per week
	Total 
course hours

	INDT 150
	Mechanical Applications I
	8 weeks
	M-W
	8:00am-10:30am
	2.5
	7.5
	60

	INDT 160
	Electro-Mechanical
	8 weeks
	M-W
	10:45am-1:15am
	2.5
	7.5
	60

	INDT 170
	Process Fundamentals
	8 weeks
	M-W
	1:30pm-4:00pm
	2.5
	7.5
	60

	
	
	
	
	Total
	7.5
	22.5
	180

	
	
	
	
	
	
	
	

	Module 3
	# of weeks
	Days
	Time (tentative)
	Hours 
per day
	Total hours 
per week
	Total 
course hours

	INDT 175
	Process Controls
	8 weeks
	M-W
	8:00am-10:30am
	2.5
	7.5
	60

	INDT 180
	Instrumentation
	8 weeks
	M-W
	10:45am-1:15am
	2.5
	7.5
	60

	INDT 190
	Intro to Programmable Logic
	8 weeks
	M-W
	1:30pm-4:00pm
	2.5
	7.5
	60

	
	
	
	
	Total
	7.5
	22.5
	180
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INDT 100Instructor
Joseph S. Hazelwood

Phone
304.929.3303

Email
jhazelwood@newriver.edu

Office Location
ATC, Industrial Technology T209

Office Hours
As Posted by Appointment

Introduction to Industrial Technology
(1-4-3)

Course Description
This course provides and introduction to industrial principles and practices.  Key concepts covered include: power distribution and substations; fabrication and conduit layout and design; National Electric Code principles and practices; Ohm’s Law; DC & AC circuits and basic electrical components.  Electrical safety and Principles.  

Course Delivery Method: 
Students will be instructed in both a Lecture and Laboratory format to understand and apply the prior listed topics.  
HelpDesk contact information
Phone: 304.929.6725  itsupport@newriver.edu 

Required Text(s)
Commercial and Industrial Wiring
Randy Barnett
ISBN. 9780826920751

Course Materials (Including hardware and software requirements)
The following supplemental materials or resources are also required:
· Lab-Volt laboratory experiments/tools provided
· Personal tools may be brought into the lab if needed
Course Outline:
I. Commercial and Industrial Distribution Systems
II. Fabrication and conduit layout and design
III. National Electric Code
IV. DC and AC circuits 
Course-level Student Learning Outcomes: Upon successful completion of this course, students will be able to:
1) Identify and describe power distribution and substations
2) Identify Unit Substations and wiring, separately derived systems
3) Describe the types of grounding and bonding systems
4) Basic wiring and troubleshooting electrical control circuits 
5) Basic Ohms Law
General Education Competencies Addressed in this Course:
1) Critical Thinking/Problem Solving
2) Communication-oral and written, laboratory assignments and reports
3) Troubleshooting skills
4) Scientific or Mathematic Reasoning, calculations, and mechanical measurements
5) Individual and team work
Procedures for Evaluation

Grading Components and Weights:
· Tests
· Unannounced quizzes
· Homework
· Lab assignments and reports
Grading Scale:
90-100		A
80-89		B
70-79		C
60-69		D
0-59		F	
Tentative Course Calendar
· Safety
· Course overview and orientation
· Lecture and Labs as assigned
· Assignments as posted
Assessment for Continuous Improvement
The purpose of assessment for continuous improvement is to ensure that teaching methods are appropriate to facilitating your understanding of the subject matter and mastery of its application. A variety of assessments will be used throughout the course to allow the Instructor to determine whether you are individually and collectively developing a full understanding of key concepts, theories, and ideas and their application. These assessments will allow the Instructor to modify presentation of the material accordingly.
Classroom/Course Policies
Academic Integrity/Honor Code: As a member of an academic community, you are expected to adhere to an academic code of conduct and not engage in plagiarism, cheating, falsifying information or records, or any other such activity. Failure to adhere to this code of conduct will result in sanctions and/or disciplinary action up to and including dismissal from the College.
Assignment Submission Guidelines (including acceptance of late submissions)
· Late assignments will be penalized unless prior arrangements are made with the instructor 
Attendance: You are expected to attend all sessions of course for which you are enrolled. Regular attendance is required for satisfactory completion. There are two types of absences recognized by the College as excused: (1) absence resulting from participation in an activity where you are officially representing the College (institutional); and (2) absence caused by unforeseeable and unavoidable circumstance which is beyond your control. All other absences are considered willful, and will not count as excused. It is your responsibility to provide your Instructor with a proper explanation and documentation of institutional or unavoidable absences. The makeup of any work that was missed is your responsibility, and it is up to your Instructor as to whether or not to accept makeup work for unexcused absences.
Make-up Testing:  
· Arrangements must be made with the instructor 
· Unless certain circumstances, tests must be made up within one week of test date
Participation and Engagement: In accordance with the guidelines for awarding academic credit, it is expected that you will spend two hours on completing assignments and other activities for every hour of classroom time, lecture, or instructor facilitated event per week.
Additional Information
Inclement Weather/Emergency Situations
There are a number of ways to find out if classes are canceled due to inclement weather. You will find complete information in the Inclement Weather and Emergency Procedure in the Student Handbook or on the New River website at the following link: http://www.newriver.edu/images/stories/hr/procedures/procedure_3-inclement_weather_1-2014.pdf.

New River Community and Technical College Social Justice Statement: “Consistent with its comprehensive mission and recognizing that the development of human potential is a fundamental goal in a democratic society, the Board of Governors for New River Community and Technical College promotes an educational system that values cultural and ethnic diversity and understanding; that provides for the preparation of students for full and meaningful participation in a changing world; and that promotes equitable and fair treatment in every aspect of campus life and employment for all persons regardless of race, national origin, gender, sexual preference, sexual orientation, age, religion, veteran status or disability.”
Student Success Centers are located at each campus. Services provided are:
· Tutoring - Individual, group and online options
· Career Counseling
· Academic Advising
· Life Skills Advising
· Disability Services
· Placement Testing
· Make-up testing - appointment required, walk-ins will be accommodated when space is available
· Study Groups
· Workshops

ADA (Americans with Disabilities Act) Services
Students with special needs are encouraged to contact the Educational Counselor in the Student Success Center on their campus before the start of the semester and request accommodations. If you have documented disabilities, you are eligible for ADA accommodations if they meet the conditions of Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990. You must self-identify yourself and provide appropriate written documentation of your disability. If you qualify for services, you should work closely with the Educational Counselor to determine potential accommodations afforded to participate in the academic programs and services. 
Reasonable modifications in policies, practices, and procedures are implemented to assure equal access to individuals with disabilities. The Educational Counselor will prepare the “Notification of Need for Accommodation” letters for the faculty contact. Should you experience a temporary disability during the semester, you must provide reasonable and timely notice of a need for accommodations and services substantiated by appropriate documentation. Information provided is treated as confidential and is not released to anyone without your prior consent. Further information is available in the Student Handbook located on the College’s website at: www.newriver.edu/current-students/student-services/student-resources .



Library Services
Library information services are available to all New River Community and Technical College students through the College’s Library located on the Greenbrier Valley Campus, Greenbrier County Public Library, the Summersville Public Library, the Raleigh County Public Library, the Concord University Library, the Princeton Public Library, the Craft Memorial Library in Bluefield, WV and the Bluefield State College Library. Each library is a member of the Mountain Library Network (MLN) and serves all MLN card holders. Library cards for these facilities are free 
and their collections are available through interlibrary loan. The Greenbrier Valley Campus library web page (http://www.newriver.edu/current-students/library-services) offers electronic library services to all users such as Academic OneFile (full text and summary peer-reviewed journal and popular magazine article databases and the Literature Resource Center) the Lexis-Nexis Academic (full text national and international newspaper articles, legal, business, and biographical databases), the Charleston Newspaper Index (full text), links to regional newspapers, CINAHL (nursing and allied health subjects), and Interlibrary Loan Request forms. MLN affiliated libraries offer
journal databases through the West Virginia Library Commission. For further information and assistance, contact the College’s Librarian at (304) 647-6575.
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Joseph S. Hazelwood

Phone
304.929.3303

Email
jhazelwood@newriver.edu

Office Location
ATC, Industrial Technology T209

Office Hours
As Posted by Appointment

INDT 210
Mechanical Applications II
(1-4-3)
Course Description
This course provides the student with a solid foundation in, and hands-on experience with today’s Industrial Controls. It will also entail applications and emphasis on operation and troubleshooting of electromechanical relay, shuttle valve, valve design and operation.  The learning is based on practical, hands-on task.  The list of mechanical industrial areas covered:  Valves and types of valves, Gears, Couplings, Universal Joints, Bearings, Bearing Lubrication, Gaskets/O-rings, Mechanical Seals, Clutches, Ball Screws, Linear Bearings, Basic Pumping Circuits, Centrifugal Pump characteristics, and maintaining troubleshooting issues with the prior list.  PRE: INDT 160

Course Delivery Method: 
Students will be instructed in both a Lecture and Laboratory format to understand and apply the prior listed topics.  
HelpDesk contact information
Phone: 304.929.6725  itsupport@newriver.edu 

Required Text(s)
TBD
Course Materials (Including hardware and software requirements)
The following supplemental materials or resources are also required:
· Lab-Volt laboratory experiments/tools provided
· Personal tools may be brought into the lab if needed
Course Outline:
I. Gears, Couplings, Bearings, hydraulic and pneumatic systems 
II. Gaskets, O-rings, Lip Seals and Mechanical Seals Roller Ramp Clutches
III. Torque Limiters
IV. Electro-magnetic Clutch-Brake Units
V. Hydraulic and pneumatic systems
VI. Pump Installation and Pump Characteristics
VII. Maintenance and Troubleshooting of Pump Systems
VIII. Centrifugal Pumps
IX. Force and Flow rate measurements 
Course-level Student Learning Outcomes: Upon successful completion of this course, students will be able to:
1) Define various bearings
2) Describe features of a Bevel Gear, line bearings and ball screws
3) Valve maintenance and preventative maintenance measures
4) Define types of valves and the operations of each
5) Explain how gears and shifts transmit power
6) Apply calibration techniques of automatic control systems 
7) Explain gaskets, O-rings, basic pumping circuit, characteristics of Centrifugal and other pumps
8) Identify and utilize clutches and brakes
General Education Competencies Addressed in this Course:
1) Critical Thinking/Problem Solving
2) Communication-oral and written, laboratory assignments and reports
3) Troubleshooting skills
4) Scientific or Mathematic Reasoning, calculations, and mechanical measurements
5) Individual and team work
Procedures for Evaluation

Grading Components and Weights:
· Tests
· Unannounced quizzes
· Homework
· Lab assignments and reports
Grading Scale:
90-100		A
80-89		B
70-79		C
60-69		D
0-59		F	
Tentative Course Calendar
· Safety
· Course overview and orientation
· Lecture and Labs as assigned
· Assignments as posted
Assessment for Continuous Improvement
The purpose of assessment for continuous improvement is to ensure that teaching methods are appropriate to facilitating your understanding of the subject matter and mastery of its application. A variety of assessments will be used throughout the course to allow the Instructor to determine whether you are individually and collectively developing a full understanding of key concepts, theories, and ideas and their application. These assessments will allow the Instructor to modify presentation of the material accordingly.
Classroom/Course Policies
Academic Integrity/Honor Code: As a member of an academic community, you are expected to adhere to an academic code of conduct and not engage in plagiarism, cheating, falsifying information or records, or any other such activity. Failure to adhere to this code of conduct will result in sanctions and/or disciplinary action up to and including dismissal from the College.
Assignment Submission Guidelines (including acceptance of late submissions)
· Late assignments will be penalized unless prior arrangements are made with the instructor
Attendance: You are expected to attend all sessions of course for which you are enrolled. Regular attendance is required for satisfactory completion. There are two types of absences recognized by the College as excused: (1) absence resulting from participation in an activity where you are officially representing the College (institutional); and (2) absence caused by unforeseeable and unavoidable circumstance which is beyond your control. All other absences are considered willful, and will not count as excused. It is your responsibility to provide your Instructor with a proper explanation and documentation of institutional or unavoidable absences. The makeup of any work that was missed is your responsibility, and it is up to your Instructor as to whether or not to accept makeup work for unexcused absences.
Make-up Testing:  
· Arrangements must be made with the instructor 
· Unless certain circumstances, tests must be made up within one week of test date
Participation and Engagement: In accordance with the guidelines for awarding academic credit, it is expected that you will spend two hours on completing assignments and other activities for every hour of classroom time, lecture, or instructor facilitated event per week.
Additional Information
Inclement Weather/Emergency Situations
There are a number of ways to find out if classes are canceled due to inclement weather. You will find complete information in the Inclement Weather and Emergency Procedure in the Student Handbook or on the New River website at the following link: http://www.newriver.edu/images/stories/hr/procedures/procedure_3-inclement_weather_1-2014.pdf.

New River Community and Technical College Social Justice Statement: “Consistent with its comprehensive mission and recognizing that the development of human potential is a fundamental goal in a democratic society, the Board of Governors for New River Community and Technical College promotes an educational system that values cultural and ethnic diversity and understanding; that provides for the preparation of students for full and meaningful participation in a changing world; and that promotes equitable and fair treatment in every aspect of campus life and employment for all persons regardless of race, national origin, gender, sexual preference, sexual orientation, age, religion, veteran status or disability.
Student Success Centers are located at each campus. Services provided are:
· Tutoring - Individual, group and online options
· Career Counseling
· Academic Advising
· Life Skills Advising
· Disability Services
· Placement Testing
· Make-up testing - appointment required, walk-ins will be accommodated when space is available
· Study Groups
· Workshops

ADA (Americans with Disabilities Act) Services
Students with special needs are encouraged to contact the Educational Counselor in the Student Success Center on their campus before the start of the semester and request accommodations. If you have documented disabilities, you are eligible for ADA accommodations if they meet the conditions of Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990. You must self-identify yourself and provide appropriate written documentation of your disability. If you qualify for services, you should work closely with the Educational Counselor to determine potential accommodations afforded to participate in the academic programs and services. 
Reasonable modifications in policies, practices, and procedures are implemented to assure equal access to individuals with disabilities. The Educational Counselor will prepare the “Notification of Need for Accommodation” letters for the faculty contact. Should you experience a temporary disability during the semester, you must provide reasonable and timely notice of a need for accommodations and services substantiated by appropriate documentation. Information provided is treated as confidential and is not released to anyone without your prior consent. Further information is available in the Student Handbook located on the College’s website at: www.newriver.edu/current-students/student-services/student-resources .

Library Services
Library information services are available to all New River Community and Technical College students through the College’s Library located on the Greenbrier Valley Campus, Greenbrier County Public Library, the Summersville Public Library, the Raleigh County Public Library, the Concord University Library, the Princeton Public Library, the Craft Memorial Library in Bluefield, WV and the Bluefield State College Library. Each library is a member of the Mountain Library Network (MLN) and serves all MLN card holders. Library cards for these facilities are free 
and their collections are available through interlibrary loan. The Greenbrier Valley Campus library web page (http://www.newriver.edu/current-students/library-services) offers electronic library services to all users such as Academic OneFile (full text and summary peer-reviewed journal and popular magazine article databases and the Literature Resource Center) the Lexis-Nexis Academic (full text national and international newspaper articles, legal, business, and biographical databases), the Charleston Newspaper Index (full text), links to regional newspapers, CINAHL (nursing and allied health subjects), and Interlibrary Loan Request forms. MLN affiliated libraries offer journal databases through the West Virginia Library Commission. For further information and assistance, contact the College’s Librarian at (304) 647-6575.
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INDT 250Instructor
Joseph S. Hazelwood

Phone
304.929.3303

Email
jhazelwood@newriver.edu

Office Location
ATC, Industrial Technology
T209

Office Hours
As Posted by Appointment

Introduction to Flexible Manufacturing
(1-4-3)
Course Description
This course provides the student with a solid foundation in today’s industrial systems by providing the student with theory and “hands-on” applications of industrial automation components and their utilization in today’s world.  This course provides introduction to Human Machine Interface, Machine Vision, Bar Code Reader, Servo Control and how the methods all integrate into the industrial production line. PRE: INDT 240
Course Delivery Method: 
Students will be instructed in both a lecture and laboratory format to understand and apply the prior listed topics.  
HelpDesk contact information
Phone: 304.929.6725  itsupport@newriver.edu 

Required Text(s)
Lab-Volt instructional books and laboratory assignments
RSLogix 500	RSLogix 5000	RSLinx
(included in the course)

Course Materials (Including hardware and software requirements)
The following supplemental materials or resources are also required:
· Lab-Volt laboratory experiments/tools provided
· Flex-Manufacturing simulator

Course Outline:
I. AC Drives
II. Ethernet Communication and PLC Programming Languages
III. Network Communication
IV. PLC Controlled Conveyor and Sensors
V. Sorting Process, Filing Process
VI. Exploring  and using HMI
VII. Introduction to and using Machine Vision Software
VIII. Using, tuning and testing Digital Servo Drive
IX. Bar Code Reader and FMS
Course-level Student Learning Outcomes: Upon successful completion of this course, students will be able to:
1) Define AC Drive.
2) Describe Ethernet Communication and PLC programming Languages
3) Detail Network Communication
4) Comprehend and utilize PLC-Controlled Conveyor and Sensors
5) Describe the Sorting and Filling Processes
6) Design and HMI Application for FMS
7) Update and HMI
8) Identify and Properly use Machine Vision Software
9) Describe tuning the Digital Servo Drive
10) Use and Understand the Digital Servo Drive with the FMS
11) Configure, Use and understand the Bar Code Reader (with the FMS)
12) Describe and Flex Manufacturing System Production Line Systems
General Education Competencies Addressed in this Course: 
1) Critical Thinking/Problem Solving
2) Communication-oral and written, laboratory assignments and reports
3) Troubleshooting skills
4) Scientific or Mathematic Reasoning, calculations, and electrical measurements
5) Individual and team work

Procedures for Evaluation
Grading Components and Weights:
· Tests
· Unannounced quizzes
· Homework
· Lab assignments and reports

Grading Scale:
90-100		A
80-89		B
70-79		C
60-69		D
0-59		F	
Tentative Course Calendar
· Safety
· Course overview and orientation
· Laboratory assignments from Lab-Volt
· Assignments and labs as posted
 Assessment for Continuous Improvement
The purpose of assessment for continuous improvement is to ensure that teaching methods are appropriate to facilitating your understanding of the subject matter and mastery of its application. A variety of assessments will be used throughout the course to allow the Instructor to determine whether you are individually and collectively developing a full understanding of key concepts, theories, and ideas and their application. These assessments will allow the Instructor to modify presentation of the material accordingly.
Classroom/Course Policies
Academic Integrity/Honor Code: As a member of an academic community, you are expected to adhere to an academic code of conduct and not engage in plagiarism, cheating, falsifying information or records, or any other such activity. Failure to adhere to this code of conduct will result in sanctions and/or disciplinary action up to and including dismissal from the College.
Assignment Submission Guidelines (including acceptance of late submissions)
· Late assignments will be penalized unless prior arrangements are made with the instructor
Attendance: You are expected to attend all sessions of course for which you are enrolled. Regular attendance is required for satisfactory completion. There are two types of absences recognized by the College as excused: (1) absence resulting from participation in an activity where you are officially representing the College (institutional); and (2) absence caused by unforeseeable and unavoidable circumstance which is beyond your control. All other absences are considered willful, and will not count as excused. It is your responsibility to provide your Instructor with a proper explanation and documentation of institutional or unavoidable absences. The makeup of any work that was missed is your responsibility, and it is up to your Instructor as to whether or not to accept makeup work for unexcused absences.
Make-up Testing:
· Arrangements must be made with the instructor
· Unless certain circumstances, tests must be made up within one week of test date
Participation and Engagement: In accordance with the guidelines for awarding academic credit, it is expected that you will spend two hours on completing assignments and other activities for every hour of classroom time, lecture, or instructor facilitated event per week.
Additional Information
Inclement Weather/Emergency Situations
There are a number of ways to find out if classes are canceled due to inclement weather. You will find complete information in the Inclement Weather and Emergency Procedure in the Student Handbook or on the New River website at the following link: http://www.newriver.edu/images/stories/hr/procedures/procedure_3-inclement_weather_1-2014.pdf.

New River Community and Technical College Social Justice Statement: “Consistent with its comprehensive mission and recognizing that the development of human potential is a fundamental goal in a democratic society, the Board of Governors for New River Community and Technical College promotes an educational system that values cultural and ethnic diversity and understanding; that provides for the preparation of students for full and meaningful participation in a changing world; and that promotes equitable and fair treatment in every aspect of campus life and employment for all persons regardless of race, national origin, gender, sexual preference, sexual orientation, age, religion, veteran status or disability.”
Student Success Centers are located at each campus. Services provided are:
· Tutoring - Individual, group and online options
· Career Counseling
· Academic Advising
· Life Skills Advising
· Disability Services
· Placement Testing
· Make-up testing - appointment required, walk-ins will be accommodated when space is available
· Study Groups
· Workshops

ADA (Americans with Disabilities Act) Services
Students with special needs are encouraged to contact the Educational Counselor in the Student Success Center on their campus before the start of the semester and request accommodations. If you have documented disabilities, you are eligible for ADA accommodations if they meet the conditions of Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990. You must self-identify yourself and provide appropriate written documentation of your disability. If you qualify for services, you should work closely with the Educational Counselor to determine potential accommodations afforded to participate in the academic programs and services. 
Reasonable modifications in policies, practices, and procedures are implemented to assure equal access to individuals with disabilities. The Educational Counselor will prepare the “Notification of Need for Accommodation” letters for the faculty contact. Should you experience a temporary disability during the semester, you must provide reasonable and timely notice of a need for accommodations and services substantiated by appropriate documentation. Information provided is treated as confidential and is not released to anyone without your prior consent. Further information is available in the Student Handbook located on the College’s website at: www.newriver.edu/current-students/student-services/student-resources .

Library Services
Library information services are available to all New River Community and Technical College students through the College’s Library located on the Greenbrier Valley Campus, Greenbrier County Public Library, the Summersville Public Library, the Raleigh County Public Library, the Concord University Library, the Princeton Public Library, the Craft Memorial Library in Bluefield, WV and the Bluefield State College Library. Each library is a member of the Mountain Library Network (MLN) and serves all MLN card holders. Library cards for these facilities are free 
and their collections are available through interlibrary loan. The Greenbrier Valley Campus library web page (http://www.newriver.edu/current-students/library-services) offers electronic library services to all users such as Academic OneFile (full text and summary peer-reviewed journal and popular magazine article databases and the Literature Resource Center) the Lexis-Nexis Academic (full text national and international newspaper articles, legal, business, and biographical databases), the Charleston Newspaper Index (full text), links to regional newspapers, CINAHL (nursing and allied health subjects), and Interlibrary Loan Request forms. MLN affiliated libraries offer journal databases through the West Virginia Library Commission. For further information and assistance, contact the College’s Librarian at (304) 647-6575.
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