B.Tech (Electrical Engineering) Syllabus for Admission Batch 2015-16, 8th Semester

PEES8J002 PLC and SCADA

Module: |

PLC and 1/O processing: Programmable Logic Controller basics, overview of PLC systems —
Architecture of PLC, Principle of Operation, input/output Units — power supplies and isolators,
current sinking and current sourcing, types of PLC memory, fundamental PLC wiring diagram,
relays, switches, transducers, sensors —seal-in circuits. Input/output units Signal conditioning.
Remote connections Networks Processing inputs I/O addresses

Module: I

Programming of PLC: Fundamentals of logic, PLC programming languages. Ladder diagrams,
Ladder Diagram Instruction, Logic functions, Latching, Multiple outputs.

Timer and counter- types along with timing diagrams, shift registers, sequencer function, latch
instruction; Arithmetic and logical instruction with various examples.

ON/OFF switching devices, I/0 analog devices, Analog PLC operation, PID control of continuous
processes, simple closed loop systems, closed loop system using Proportional, Integral &
Derivative (PID), PLC interface, and Industrial process example.

Module: llI

PLC interface to various circuits: Encoders, transducer and advanced sensors. Measurement of
temperature, flow, pressure, force, displacement, speed, level.

Developing a ladder logic for Sequencing of motors, Tank level control, ON-OFF temperature
control, elevator, bottle filling plant, car parking etc.

Motors Controls: AC Motor starter, AC motor overload protection, DC motor controller, Variable
speed (Variable Frequency) AC motor Drive.

Module: IV

SCADA Systems: Introduction, Communication requirements, Desirable Properties of SCADA
system, features, advantages, disadvantages and applications of SCADA. SCADA Architectures
(First generation - Monolithic, second generation - Distributed, Third generation — Networked
Architecture), SCADA systems in operation and control of interconnected power system, Power
System Automation (Automatic substation control and power distribution).

Open systems interconnection (OSI) Model, Process Field bus (Profibus). Interfacing of SCADA
with PLC.

Text Books:

1. Gary Dunning, “Introduction to Programmable Logic Controllers”, Thomson, 2nd Edition.

2. John R. Hackworth, Frederick D., Hackworth Jr., “Programmable Logic Controllers Programming
Methods and Applications”, PHI Publishers.

3. John W. Webb, Ronald A. Reis, “Programmable Logic Controllers: Principles and Application”, PHI
Learning, New Delhi, 5th Edition.

4. Stuart A Boyer, “SCADA supervisory control and data acquisition”, ISA, 4th Revised edition

5. L.A. Bryan, E. A. Bryan, “Programmable Controllers Theory and Implementation” Industrial Text
Company Publication, Second Edition.
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America Publications, USA, The Instrumentation system and Automation Society, 4th Edition,
2010.

Gordon Clarke, Deon Reynders” Practical Modern SCADA Protocols: DNP3, 60870.5 and Related
Systems”, Newnes An imprint of Elsevier Publications, 1 Edition, 2004

Batten G. L., “Programmable Controllers”, McGraw Hill Inc., Second Edition
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