MARKING CRITERIA AND STUDENT FEEDBACK

This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The
marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the
task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

Common Assessment Criteria Applied

Matks
available

Marks
awarded

1. Research-informed Literature
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions
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2, Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underying principles associated with the discipline,

25
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3. Analysis 25

Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation of ideas and evidence / 2-
SH7/8S FOc 702

4. Practical Application and Deployment 30

Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
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5. Skills for Professional Practice
Attributes in professional practice: individual and collaborative warking; deployment of appropriate media; presentation and organisation.
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Assignment Mark (Assessment marks are subject to ratification at the Exam Late Subrnission Penalties (tick if appropriate) —
Board. These comments and marks are to give feedback on module work and are for Up to four weeks late e é 7 %
guidance only until they are confirmed. ) First Attempt? 4
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Introduction to assignment

Introduction

Programmable Logic Controllers are available in three design types, which are termed:
s Unitary PLC

* Modular PLC

* Rack mounted PLC

Each PLC type has been developed to meet specific applications with respect to operational
Characteristics, system capacity, 1/0 functionality and potential expansion.

Task 1 — Programmable Logic Controller types

a)

PLC

First of all it is best to discuss what a PLC is. A PLC stands for a Programmable Logic
Controller and are used widely around the world in many different industries. A PLC is a way
of instructing and monitoring inputs and outputs going to and from electrical components
and machinery. Before PLCs, relays were used to control these signals which was tricky and
time consuming considering there could have been hundreds of relays in one panel.

PLC’s are smaller and more compact that earlier technology it replaced as well as being
smarter with some new PLC’s automatically monitoring systems and making due
adjustments when faults occur whereas before the only way to do this is by rewiring the
system manually.

PLCs are constructed from central processors as well as memories which can be facilitated
with battery backups allowing the PLC to keep storing and controlling systems in event of a
main power loss. Different PLC’s allow different number inputs/outputs, monitoring
programmes, controlling programs, housekeeping programmes (which can clean up old
unused history to allow more space for new storage) and different sizes.

By Harry Owen HNC Year 1
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Unitary PLC

A unitary Programmable Logic Controller (PLC) can be seen as the simplest out of the three
different PLC types. A unitary PLC is small and compact with basic inputs and outputs. They
are the cheapest out of the different PLC types and are portable. Unitary PLC's are mounted
directly onto the system or machine they are controlling.

Unlike other PLC types, a unitary PLC does not allow for expansion meaning the amount of
inputs and outputs that the PLC comes with is all you can use. This is why they are mostly
used for controlling small and simple systems with not many inputs and outputs. Because of
their simplicity any faults that occur with the PLC cannot be fixed individually and so the
whole PLC would have to be replaced.

Unitary PLCs would be used in exampies such as automatic door systems or carpark barrier
systems. If a user is looking for a cheap and simple way of controlling a basic system, a
unitary PLC is the best PLC to use.

Modular PLC

A modular Programmable Logic Controller (PLC) is different to a unitary PLC mainly because
each component of the PLC such as the power supply, central process unit (CPU), controller
and input/outputs are separate and not all encased together. This allows the user to change
individual parts that can become faulty. Another benefit or a modular PLC is the addition of
extra inputs and outputs, this allows a system to become more complex allowing it to
control additional components and machinery.

These added benefits of a modular PLC come at a cost meaning they tend to be more
expensive than a unitary PLC. But if there is a more complex system that require multiple
inputs and outputs or a person prefers to have the option of replacing an individual
components of the PLC, a modular PLC is better than a unitary PLC.

Modular PLCs would be used in examples such as a manufacturing company or a refinery. If
a user is looking for a PLC that is complex where the addition of multiple inputs/outputs
would be needed or memory capacity could be increased, a modular PLC is a good choice.

Rack Mounted PLC

A rack mounted Programmable Logic Controller (PLC) is very similar to a modular PLC but
different in the way it is organized and mounted. Where the modular PLC components and
extras all connect onto each other, a rack mounted PLC connects into a standard connect
sort in the rack, this means that instead of the extras slotted into each other ‘Piggy backing’
as it is on a modular PLC, each module or connection rack is connected into a central
network bar.

By Harry Owen HNC Year 1
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PLC components

With a wide range of PLCs with a lot designed to do a wide range of jobs there can be
different components for the different PLCs, but most PLCs have six basic components.

Power Supply - Every PLC will need a power supply. Power is needed for the PLC to work.
Different PLCs will require different voltages, such as Aternating Current, Direct current,
120VAC, 12VDC, 24VDC, etc.

Central Processing Unit (CPU) - The CPU module {Central Processing Unit) is the brain of the
PLC. This module is usually found next to the power supply unit. The CPU consists of a
microprocessor, memory chip and other integrated circuits to control logic, monitoring and
communications. The CPU accepts the designed program made to control the inputs and
outputs of the PLC and runs the program. The memory associated with the CPU stores and
monitors the program and status of the inputs and outputs.

The CPU system goes through a cycle upon start up and regularly throughout being online.
“One cycle through the program is called a scan time and involves reading the inputs from
the other modules, executing the logic based on these inputs and then updated the outputs
accordingly. The scan time happens very quickly (in the range of 1/1000th of a second).”

The rack - Found in modular and Rack mounted PLCs, the rack mount is base plate for the
PLC that anchors the modules that make up the PLC. The Power supply unit plugs into the
rack, supplying it with power so that the other modules that connect into the rack are
supplied with power.

The Input/output module - This module is where the input signal comes into the PLC and
where the PLC control sends the signal out to the instruments or system. They can come in
two main forms, analogue and digital. Analogue is where it uses the binary change, On/off
yes/no. Digital is where the signal is always adjusting, this can be from a constant monitor of
voltage, current etc.

Memory — The PLC memory storage simply stores the input program from the programmer
and can also store the input and outputs condition as well as their previous history log.

The Programmer - This is the system used to create the program that you want to be
installed and used by the PLC. There are many different systems to create a PLC program on,
but all allow you to set up the program so that you can control what happens to in the
inputs and how they are controlled when going to the equipment or system from the PLC.

<
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Task 2 — Logic diagrams and truth tables

There are many control situations that require actions to be initiated when a certain
combination of conditions are realised. Such situations can involve the use of logic gates to
produce an output when certain input conditions are met.

a) Assuming two inputs (A & B) and one output (Q), produce truth tables for each of the
Jollowing

logic gates:
¢ AND

* OR

e NAND

* NOR

* XOR

AND

OR

NAND

NOR

XOR

B R OCRROOIRROORREOORREROO|P
P ORORORORORORORORORO|m
ORPROOCOORLRIORLPREL,RELRIPRELRELROIRLOOO|ID
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a) Produce a truth table for the logic circuit shown below (figure 1). Comment on the
circuit output with respect to the inputs, noting any issues that may arise when using
this configuration of logic gates.
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Figure 1. Logic Gate Circuit
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Task 3 - Timers and Counters

Timers are used widely in PLC programs for many different purposes. An On-Delay Timer
allows a countdown of a specified time to start once it has received a signal say from a
control voltage. The timer will delay the output signal from occurring until the timer has
finished. On-Delay Timers are used in many various programs but can be used in a traffic
light program where signals to different lights must be delayed and staggered.

An Off-Delay Timer will continue the signal to the output circuit on the PLC even after loss
from the input signal until the specified time has counted down. These timers are often
used in lighting circuits where for example a light may continue to be on even after a loss of
input from a motion sensor, this may be to allow for someone to completely leave an area
before loss out light even after they have gone out of the motion sensor range.

Pulse timers are different to On and Off delay timers by allowing switching to multistate.
This means they are able to give an output signal for a specified time and then switch back
after the timer has counted down. They can be on to off pulse timers meaning when they
have a signal to start they switch off not allowing an output signal until the timer counts
down where they go back to their original state. Off to On do the opposite giving a signal
output for a duration of time before returning to their off state. On to Off and Off to On
pulse timers allow switching either way no matter what state they are originally in.

Timers

Input
Timer

{a) On-delay timer {b) Off-delay timer ) Pulse timer

Figure 12.2: Timers: (a) on-delay (b) off-delay (c) pulse
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B- Up Counters — Up counters receive signals and hold how many times they receive
the signal until it receives the desired amount before allowing the output signal.
Most of these counters can be wired to a reset to allow the circuit to start again but
don’t allow for individual signals to be taken away from the input signal total. For
example an airport detection system may count how many people pass through a
gate departure onto the plane, because they don’t need to register people getting
off but only getting on they could use an Up counter so that when they reach the
aircrafts maximum seating an output of a light or alarm could flag.

Up/Down Counters - This counter can do the same as the Up counter but will also allow for
signals to be taken away. For example, a shop may have a limit of customers they are
allowed in a shop at one time. An Up/Down counter can monitor and record how many
customers have entered and left the shop and allow for an output signal of a light or alarm
when the shop has reached its maximum number of people.

By Harry Owen HNC Year 1
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Part B Introduction
Task 4 — Programming problems

Use the Mitsubishi Alpha software to develop programs to meet the following sequential
operations:

Waler Run
Pump for ADs

Water Healer —>»

.DIain >
Pump

!

Finish
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My SWOBIS5-ALVIS-EU - Washing Machine Pragramavis - [FBD]

This is the Program made for the washing machine cycle. It starts with an input signal of a
start button. Sends a signal to a one shot function allowing a output signal to go to a motor
pump but for only 50 seconds. It also goes to a delay so that the signal is blocked from going
to the heater until the pump has finished pumping in the water. Once the 50 second delay
has finished it goes to a one shot logic allowing a signal for 20 seconds to the output of the
heater. Another delay is in line with the first one shot disrupting the signal to the drain
pump until the filing pump and heater has finished running their part of the cycle. Once that
delay has finished of 70 seconds the signal goes to a one shot logic to give the output drain
pump on the PLC as run for 15 seconds. A running light is tapped of each leg going to the
output so that a visual aid can assist in knowing each step of the cycle.

By Harry Owen HNC Year 1
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a} Conveyer belt

Manual
Phoetecel reset
y
Counter %

for 10

Lamp

This program is for the conveyor belt system. It starts by a photocell detector sending a signal to a
counter, the counter records the amount of times it has received a signal and after 10 input signals it
gives a signal to an indication light output. It can be manually reset from a push button but also
automatically resets once the 11" signal has been given.

My SWODS-ALVES-EY - Conveyer beft.vis - [FBD]
.Fie Edit View Inpert Tools Search Gontraler Eon Opﬁun Window. Heb A g
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c- Store Person Counter

PIR
FiR 1M ouT

v

Counter

This program is for the store counter program. It starts by a movement sensor detecting movement
either in or out the shop. This then sends a signal to an up and down counter that records the
amount of times they have received a signal from the inputs. If the counter reads 50 then a signal is
send to an indication lamp. The counter can be reset by a push button as well.

M SWONS-ALVLS-EU - Slore Persen Counter.vis - [FBD]
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Task 5
Table 1

Timing (s) [ s [ 10 | 15 | 20 { 25 | 30 | 35 [ 40 | 45 | 56 | 55 | 60
North / South Traffic Light Set Sequence
Red |

Set! | Amber lé
Green i | 11,:
East - West Traffic Light Set Sequence R
Red i i

Set2 | Amber
Green . { )

Start

Y

Delay 555 Delay 505 i Delay 555 7]

| [/ &)

Pulse Puise Pulse Pulse 205 Puise 55 .
" i ey 38
¥ ¥y — v ¥ ¥ Y
Green Amber Red
RED Amber Green fight light fight
Light ight light
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This program is the traffic light program. It starts off with a start signal from a push button
and then goes to a set/reset component. i then breaks off to go to every light. Each light dependent
on what time specified above will go through a delay to stop the lights from coming on all at the
same time and then a pulse to make sure there lights only come on for a specified time.
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