EEE4543 Process Control

1996/1998 Catalog Data:

Prerequisites; EEE3233, EEE3313, Co-requisite: EEE4541. Design and implementation of
industria controllers using programmable logic controllers (PLCs). Relay ladder logic, relay
characteristics, eectrical schematic symbols, thyristors, starting and stopping of large motors.
National Electric Code, operator safety, input/output circuitry, state machines Grafcet, PID
controllers. Lect. 3 hrs. 3 hours credit

Textbooks:

Thomas A. Hughes Programmable Controllers  Thomas Henry Control Circuits

Coordinator: Richard R. Johnston

Goals:

This courseis designed to give senior Electrical Engineering students an introduction to relay
ladder logic as alanguage for posing and solving industrial control problems, to introduce them
to power electronic circuitry, and to introduce them to the National Electric Code. Studentslearn
to solve problems involving the control of moderately complex industrial automation systems by
specifying the necessary hardware and writing the software in relay ladder logic.

Prerequisites by topic:
Microprocessors
Electronics

Computer programming

Topics:

Definition of PLCs, relays, contacts, schematics, ladder diagrams, PLC /O, PLC scan, switching
components, solenoids, arc suppression, snubbers. ( 3 classes)

Review of binary numbers and logic gates, expression of Boolean functions by relay ladder logic.
(3 classes)

Control circuits, multipole switches, selectors, process sensors, contactors, electrical system
grounding, GFI, Ampacity, power switching, reversing DC motors. ( 2 classes)

Case study: garage door opener. ( 3 classes)

PLCDC, TTL, CMOS input circuitry. (2 classes)



Electrical systemsin buildings, Three-phase systems. (2 classes)
Thyristors, Commutation, snubbers, PLC AC input circuitry. (3 classes)
PLCDC, TTL, CMOS output circuity. ( 2 classes)

PLC AC output circuitry, Power Factor, Transient suppression. (3 classes)
Stepper motors, variable reluctance motors, Remote sensing. (2 classes)
Case study: Automatic drilling machine. (2 classes)

Time delay relays, Counters. (2 classes)

Case study: assembly line paint drying chamber. (3 classes)

Contactors, auto- transformers, current transformers, overload relays, thermal fuses, Per-Unit
System. (1 classes)

Starting large DC motors. ( 3 classes)
Starting large AC motors. (1 classes)

Stopping large motors, plugging, Overloads, short circuit current cal culations, Safety techniques,
intrinsic safety. (2 classes)

PLC flow control, PLC math. (2 classes)

Stage programming, Grafcet. ( 2 classes)

Exams (2 classes)

Computer usage: None (The corequisite lab makes extensive use of the PLC)

Estimated ABET category content:  Engineering Science 2 Units 66%
Engineering Design 1 unit 33%

The exams and homework assignments in this course involve choosing both hardware topol ogies
for 1/0 and software control strategies. Once these choices are made, component value
calculations can be carried out for the hardware, and a control ladder can be devised for the
software. These problems are open ended, having alarge number of possible correct solutions.
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