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Board of Trustees:
March 2026 

Academic Term:
Fall 2026 

Subject Code
ISET - Integrated Systems Engineering 

Course Number:
2200 

Title:
Industrial Motor Controls 

Catalog Description:
Instruction in theory, application, and use of industrial type motors focusing on topics of safety, direct current (DC) motors, alternating 
current (AC) motors, single-phase motors, three-phase motors, motor troubleshooting methods, and motor starting. Extensive guided 
instruction and practice provided. 

Credit Hour(s):
3 

Lecture Hour(s):
2 
Lab Hour(s):
2 

Requisites
Prerequisite and Corequisite
ISET-1420 Applied Electricity II, or EET-1210 AC Electric Circuits, or EET-1220 Circuits and Electronics for Automation, or departmental 
approval. 

Outcomes
Course Outcome(s):
Explain the function and application of various industrial control components and symbols. 

Objective(s):
1. Explain the operation and purpose of output devices, including solenoids, electromechanical relays, and solid-state relays.
2. Differentiate between various input devices, such as mechanical switches, pushbuttons, and solid-state sensors (photoelectric, 

inductive, capacitive, Hall-effect, and thermal).
3. Distinguish between American National Standards Institute (ANSI) and International Electrotechnical Commission (IEC) schematic 

symbols for motor control.
4. Analyze the function of different types of relay contacts, including Normally Open (NO) and Normally Closed (NC), and how they 

are used in control circuits.

Course Outcome(s):
Apply logical thinking to design and analyze motor control circuits and protective schemes. 

Objective(s):
1. Interpret ladder diagrams to explain the sequence of operations in a control circuit.
2. Design a circuit with a seal-in or holding contact to maintain a control signal after the initial input is released.
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3. Identify the purpose and application of overcurrent protection devices like fuses and circuit breakers.
4. Explain the function of overload relays and their role in protecting motors from excessive current draw.
5. Analyze forward and reverse motor control circuits, understanding how power is switched and how interlocks prevent faults.

Course Outcome(s):
Construct and troubleshoot motor control circuits using practical, hands-on methods. 

Objective(s):
1. Wire a basic motor control circuit on a trainer from a given schematic diagram.
2. Utilize a digital multimeter (DMM) to troubleshoot a circuit by performing voltage, continuity, and resistance checks to locate 

faults.
3. Demonstrate the ability to identify the location of an open permissive device in a series circuit using voltage measurements.
4. Operate and test a circuit containing an on-delay or off-delay timer relay to verify its intended function.

Course Outcome(s):
Evaluate the performance of AC motors and their control systems in real-world scenarios. 

Objective(s):
1. Connect a dual-voltage three-phase motor for low-voltage operation.
2. Measure and record motor running current using a clamp-on ammeter.
3. Test and confirm the functionality of an overload relay by inducing a fault condition with a Prony brake.
4. Reverse the direction of rotation of a three-phase motor by swapping any two power leads.

Course Outcome(s):
Construct alternating current (AC) and direct current (DC) motors circuits and evaluate the benefits and drawbacks of various power 
circuit configurations. 

Objective(s):
1. Construct a three-phase AC motor for low-voltage operation by correctly connecting motor leads.
2. Describe the different types of DC motor wiring (series, shunt, and compound) and their respective power circuit configurations.
3. Justify the benefits and drawbacks of series, shunt, and compound wiring for DC motor speed, torque, and load characteristics.

Methods of Evaluation:
1. Completion of homework assignment
2. Written and verbal quizzes covering homework and in class demonstrations
3. Demonstration of application of theories and methods
4. Final exam

Course Content Outline:
1. Concepts

a. Matter (electrons)
b. Ohm’s Law
c. Operating principles of direct and alternating current motors (single and three phase)
d. American Wire Gauge (AWG)
e. Conductors
f. Load calculations
g. Principles of motor control circuits and techniques
h. Relay logic
i. Principles of motor controls
j. Two and three wire controls
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k. Overcurrent protection
l. Motor control hardware and components

m. Kirchhoff's Voltage Law
n. Kirchhoff's Current Law
o. DC Basics
p. AC Basics
q. Electric motors (AC/DC)
r. Transformers

s. Meters
t. National Electric Code standards and regulations
u. OSHA safety standards
v. Grounding

w. Flowcharting
x. Troubleshooting
y. Electric motor nomenclature
z. Tooling components

aa. Raceways
bb. Measurement systems (U.S. Customary and Metric)

2. Skills
a. Calculate motor loads
b. Relay logic diagrams
c. Install, maintain, troubleshoot control circuitry wiring
d. Reading instrumentation (meters)
e. Troubleshooting (fundamentals)
f. Recognizing industrial conditions for proper applications
g. Interpret local electrical regulations for installations
h. Creating troubleshooting flow charts
i. Estimating installation and repair time
j. Apply safety rules and regulations

k. Provide quality customer service
l. Interpreting schematics and drawings

m. Interpreting National Electric Code (NEC)
n. Locating additional resources for materials & troubleshooting
o. Interpreting drawings and schematics that are dimensioned in U.S customary and metric units
p. Identifying measuring and hand tools for specific jobs
q. Discussing proper fastening techniques
r. Installing control systems for DC/AC motors (relays, motor starters, overload protection)

s. Installing electric motor drives
t. Follow maintenance procedures

3. Issues
a. Hardware manufacturers and distributors
b. Networking
c. Safe installations
d. Design for future growth
e. Taking concept and applying it
f. Troubleshooting
g. Inability to identify problem

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other 
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor 
with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen 
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under 

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via 
email at legal@tri-c.edu.

Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

  Topics
Week 1 Explain the function and application of various industrial control components and symbols.
Week 2 Explain the function and application of various industrial control components and symbols.
Week 3 Explain the function and application of various industrial control components and symbols.
Week 4 Explain the function and application of various industrial control components and symbols.
Week 5 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 6 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 7 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 8 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 9 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 10 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 11 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 12 Construct and troubleshoot motor control circuits using practical, hands-on methods.
Week 13 Evaluate the performance of AC motors and their control systems in real-world scenarios.
Week 14 Evaluate the performance of AC motors and their control systems in real-world scenarios.
Week 15 Construct AC and DC motors circuits and evaluate the benefits and drawbacks of various power circuit configurations.
Week 16 Construct AC and DC motors circuits and evaluate the benefits and drawbacks of various power circuit configurations.

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Rockis, Gary and Glen A. Mazur. Electrical Motor Controls for Integrated Systems.

Resources for the Instructor
Rockis, Gary and Glen A. Mazur. Electrical Motor Controls for Integrated Systems. 5th ed. American Technical Publishers, 2024.

Herman, Stephen L. Electric Motor Control. 10th ed. Cengage Learning, 2024.

Herman, Stephen L. Delmar's Standard Textbook of Electricity. 7th ed. Cengage Learning, 2024.

Herman, Stephen L. Electrical Transformers and Rotating Machines. 4th ed. Cengage Learning, 2023.

Holt, Mike. Understanding Basic Motor Controls. Mike Holt Enterprises, 2022.
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