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MODULE-5
PLC AND ITSAPPLICATIONS

Introduction of Programmable Logic Controller (PLC)

Programmable logic controllers are now the most widely used industrial process
control technology. A programmable logic controller (PLC) is an industrial grade
computer that is capable of being programmed to perform control functions. The
programmable controller has eliminated much of the hardwiring associated with
conventional relay control circuits. Other benefits include easy programming and
installation, high control speed, network compatibility, troubleshooting and
testing convenience, and high reliability. The programmable logic controller is
designed for multiple input and output arrangements, extended temperature
ranges, immunity to electrical noise, and resistance to vibration and impact.
Programs for the control and operation of manufacturing process equipment and
machinery are typically stored in battery-backed or non-volatile memory. APLC
Is an example of a real-time system since the output of the system controlled by
the PLC depends on the input conditions. The programmable logic controller is,
then, basically a digital computer designed for use in machine control. Unlike a
personal computer, it has been designed to operate in the industrial environment
and is equipped with special input/output interfaces and a control programming
language. The common abbreviation used in industry for these devices, PC, can
be confusing because it is also the abbreviation for “personal computer.”
Therefore, most manufacturers refer to their programmable controller as a PLC,
which stands for “programmable logic controller.”

Advantages of PLC

Programmable controllers offer several advantages over a conventional relay type
of control. Relays have to be hardwired to perform a specific function. When the
system requirements change, the relay wiring has to be changed or modified. In
extreme cases, such as in the auto industry, complete control panels had to be
replaced since it was not economically feasible to rewire the old panels with each
model changeover. The programmable controller has eliminated much of the
hardwiring associated with conventional relay control circuits. It is small and
inexpensive compared to equivalent relay-based process control systems. Modern
control systems still include relays, but these are rarely used for logic. In addition
to cost savings, PLCs provide many other benefits including:

* Increased Reliability. Once a program has been written and tested, it can be
easily downloaded to other PLCs. Since all the logic is contained in the PLC’s
memory, there is no chance of making a logic wiring error. The program takes
the place of much of the external wiring that would normally be required for



control of a process. Hardwiring, though still required to connect field devices,
Is less intensive. PLCs also offer the reliability associated with solid-state
components.

» More Flexibility. It is easier to create and change a program in a PLC than to
wire and rewire a circuit. With a PLC the relationships between the inputs and
outputs are determined by the user program instead of the manner in which they
are interconnected. Original equipment manufacturers can provide system
updates by simply sending out a new program. End users can modify the program
in the fi eld, or if desired, security can be provided by hardware features such as
key locks and by software passwords.

 Lower Cost. PLCs were originally designed to replace relay control logic, and
the cost savings have been so significant that relay control is becoming obsolete
except for power applications. Generally, if an application has more than about
a half-dozen control relays, it will probably be less expensive to install a PLC.

« Communications Capability. A PLC can communicate with other controllers or
computer equipment to perform such functions as supervisory control, data
gathering, monitoring devices and process parameters, and download and upload
of programs.

» Faster Response Time. PLCs are designed for highspeed and real-time
applications. The programmable controller operates in real time, which means
that an event taking place in the
fi eld will result in the execution of an operation or output. Machines that process
thousands of items per second and objects that spend only a fraction of a second
in front of a sensor require the PLC’s quick-response capability.

« Easier to Troubleshoot. PLCs have resident diagnostics and override functions
that allow users to easily trace and correct software and hardware problems. To
find and fix problems, users can display the control program on a monitor and
watch it in real time as it executes.



Different parts of PLC by drawing the block diagram and purpose of
each part of PLC

A typical PLC can be divided into parts, as illustrated in Figure 1-8. These are the
central processing unit (CPU), the input/output (1/0) section, the power supply,
and the programming device.

Input Power supply Output
module module module
e i
T o sProcessor Module E | —4—
Input | | { Central i
sensing ') =] E, Processing _i_. O Outou
devices ~ © T~ H Unit (CPU) : H :;:/?ces
(A‘» : 1
Al s
i | Program  Data
Optical / Optical
isolation isolation
g
=
i
Programming device
{a) Modular type

Power supply

CPU

% b

Communications

Qutput
section

(b) Fixed type

Figure 1-8 Typical parts of a programmable logic contraller.
Source: (8] Courtesy Mitsubishi Automation; (b) Image Used with Permission of Rockwell Automation, Inc

The term architecture can refer to PLC hardware, to PLC software, or to a
combination of
both. An open architecture design allows the system to be connected easily to
devices and programs made by other manufacturers.

There are two ways in which 1/0s (Inputs/Outputs) are incorporated into the PLC:
fixed and modular. Fixed 1/0 is typical of small PLCs that come in one package
with no separate, removable units. The processor and 1/O are packaged together,
and the 1/0O terminals will have a fixed number of connections built in for inputs
and outputs. The main advantage of this type of packaging is lower cost. The
number of available I/O points varies and usually can be expanded by buying
additional units of fixed 1/O. One disadvantage of fixed 1/O is its lack of
flexibility; you are limited in what you can get in the quantities and types dictated
by the packaging. Also, for some models, if any part in the unit fails, the whole
unit has to be replaced.



Modular 1/0 is divided by compartments into which separate modules can be
plugged. This feature greatly increases your options and the unit’s flexibility. You
can choose from the modules available from the manufacturer and mix them any
way you desire. The basic modular controller consists of a rack, power supply,
processor module (CPU), input/output (I/O modules), and an operator interface
for programming and monitoring. The modules plug into a rack. When a module
IS slid into the
rack, it makes an electrical connection with a series of contacts called the
backplane, located at the rear of the rack. The PLC processor is also connected to
the backplane and can communicate with all the modules in the rack.

The power supply supplies DC power to other modules that plug into the rack.
For large PLC systems, this power supply does not normally supply power to the
field devices. With larger systems, power to fi eld devices is provided by external
alternating current (AC) or direct current (DC) supplies. For some small micro-
PLC systems, the power supply may be used to power field devices.

The processor (CPU) is the “brain” of the PLC. A typical processor usually
consists of a microprocessor for implementing the logic and controlling the
communications among the modules. The processor requires memory for storing
the results of the logical operations performed by the microprocessor. Memory is
also required for the program EPROM or EEPROM plus RAM. The CPU controls
all PLC activity and is designed so that the user can enter the desired program in
relay ladder logic. The PLC program is executed as part of a repetitive process
referred to as a scan. A typical PLC scan starts with the CPU reading the status of
inputs. Then, the application program is executed. Once the program execution is
completed, the CPU performs internal diagnostic and communication tasks. Next,
the status of all outputs is updated. This process is repeated continuously as long
as the PLC is in the run mode.

The 1/0 system forms the interface by which field devices are connected to the
controller. The purpose of this interface is to condition the various signals
received from or sent to external field devices. Input devices such as pushbuttons,
limit switches, and sensors are hardwired to the input terminals. Output devices
such as small motors, motor starters, solenoid valves, and indicator lights are
hardwired to the output terminals. To electrically isolate the internal components
from the input and output terminals, PLCs commonly employ an optical isolator,
which uses light to couple the circuits together.

A programming device is used to enter the desired program into the memory of
the processor. The program can be entered using relay ladder logic, which is one
of the most popular programming languages. Instead of words, ladder logic
programming language uses graphic symbols that show their intended outcome.



A program in ladder logic is similar to a schematic for a relay control circuit.
Itis a special language written to make it easy for people familiar with relay logic
control to program the PLC.

A personal computer (PC) is the most commonly used programming device. Most
brands of PLCs have software available so that a PC can be used as the
programming device. This software allows users to create, edit, document, store,
and troubleshoot ladder logic programs. The computer monitor is able to display
more logic on the screen than can hand-held types, thus simplifying the
interpretation of the program. The personal computer communicates with the
PLC processor via a serial or parallel data communications link, or Ethernet. If
the programming unit is not in use, it may be unplugged and removed. Removing
the programming unit will not affect the operation of the user program.

A program is a user-developed series of instructions that directs the PLC to
execute actions. A programming language provides rules for combining the
instructions so that they produce the desired actions.

Relay ladder logic (RLL) is the standard programming language used with PLCs.
Its origin is based on electromechanical relay control. The relay ladder logic
program graphically represents rungs of contacts, coils, and special instruction
blocks. RLL was originally designed for easy use and understanding for its users
and has been modified to keep up with the increasing demands of industry’s
control needs.
Application of PLC

There are three major types of PLC application: single ended, multitask, and
control management.

A single ended or stand-alone PLC application involves one PLC controlling one
process. This would be a stand-alone unit and would not be used for
communicating with other computers or PLCs. The size and sophistication of the
process being controlled are obvious factors in determining which PLC to select.
The applications could dictate a large processor, but usually this category requires
a small PLC.

A multitask PLC application involves one PLC controlling several processes.
Adequate 1/O capacity is a significant factor in this type of installation. In
addition, if the PLC would be a subsystem of a larger process and would have to
communicate with a central PLC or computer, provisions for a data
communications network are also required.

A control management PLC application involves one PLC controlling several
others. This kind of application requires a large PLC processor designed to



communicate with other PLCs and possibly with a computer. The control
management PLC supervises several PLCs by downloading programs that tell the
other PLCs what has to be done. It must be capable of connection to all the PLCs
so that by proper addressing it can communicate with anyone it wishes to

Figure 1-30 Control management PLC application.

Because of the versatility of PLC, it is used in various places for automation. In
industries various processes needs to be controlled at every instant of time such
as valve control, pressure control, robotic action, etc. It becomes tedious and
infeasible for humans to control all such activities on their own. Thus, relays were
used to perform those activities. However, a relay can be used only for a specific
and limited operation which makes their use bulky and uneconomic. On the
contrary PLC having the ability to perform number of tasks by simply modifying
the program has become a prominent device for automation of such activities.
There are various
places where a PLC can be used. Some of those are listed as below:

e Robotic arm in car manufacturing

e Air compressors

e Airport runway lighting control

e Traffic signal control

e Smoke alarm control

e Process valve control

e Textile equipment

e VVacuum pump system

Apart from these applications, PLC is widely used in automation of electrical
power system. At electrical substations automatic reclosing, circuit breaker
tripping, capacitor switching, etc. can be controlled with PLCs.



Ladder diagram

e Lets use a PLC in place of the relay.

* The first thing that's necessary is to create what's called a Ladder Diagram.
» \WWe have to create one of these because, unfortunately, a PLC doesn't
understand a schematic diagram it only recognizes code.

» Most PLCs have software which convert ladder diagrams into code.

* First Step : Translate all of the items we're using into symbols the PLC
understands.

* Second step : We must tell the PLC where everything is located. In other
words we have to give all the devices an address.

* Final step : We have to convert the schematic into a logical sequence of
events.

First step:

e The PLC doesn't understand terms like switch, relay, bell, etc.

* It prefers input, output, coil, contact, etc.

* It doesn't care what the actual input or output device actually is. It only cares
that its an input or an output.

* First we replace the battery with a symbol. This symbol is common to all
ladder diagrams. We draw what are called bus bars.

* These simply look like two vertical bars. One on each side of the diagram.
Think of the left one as being + voltage and the right one as being ground.
Further think of the current (logic) flow as being from left to right.

* Next we give the inputs a symbol. In this basic example we have one real
world input. (i.e. the switch).

 We give the input that the switch will be connected to the symbol shown
below. This symbol can also be used as the contact of a relay.

1

A contact symbol

* Next we give the outputs a symbol. In this example we use one output (i.e. the
bell).

» \We give the output that the bell will be physically connected to the symbol
shown below. This symbol is used as the coil of a relay.

O

A coil symbol



» The AC supply is an external supply so we don't put it in our ladder. The PLC
only cares about which output it turns on and not what's physically connected to
it.

Second step:

» We must tell the PLC where everything is located. In other words we have to
give all the devices an address.

» Where is the switch going to be physically connected to the PLC? How about
the bell? We start with a blank road map in the PLCs town and give each item
an address.

 Could you find your friends if you didn't know their address? You know they
live in the same town but which house? The plc town has a lot of houses (inputs
and outputs) but we have to figure out who lives where (what device is
connected where).

» We'll get further into the addressing scheme later. The PLC manufacturers
each do it a different way! For now let's say that our input will be called "0000".
The output will be called "500".

Final step:

» Convert the schematic into a logical sequence of events.

 The program we're going to write tells the PLC what to do when certain events
take place.

* In our example we have to tell the plc what to do when the operator turns on
the switch.

0000 0500

END

* Final converted diagram.
» We eliminated the real world relay from needing a symbol.

Description of contacts and coils in the following states
1) Normally open

Load :

* The load(LD) instruction is a normally open contact. It is sometimes also
called examine if on (X10).(as in examine the input to see if its physically on).
The symbol for a load instruction is shown below.
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A LoaD (contact) symbol

* This is used when an input signal is needed to be present for the symbol to
turn on.

» When the physical input is on we can say that the instruction is True.

» \WWe examine the input for an on signal. If the input is physically on then the
symbol is on.

* An on condition is also referred to as a logic 1 state.

i) Normally closed

Load Bar :

» The Load bar instruction is a normally closed contact. It is sometimes also
called LoaDNot or examine if closed(XIC)(as in examine the input to see if its
physically closed) The symbol for a loadbar instruction is shown below.

1+

A LoaDNot (normally closed contact) symbol

* This is used when an input signal does not need to be present for the symbol to
turn on.

» When the physical input is off we can say that the instruction is True.

» We examine the input for an off signal. If the input is physically off then the
symbol is on.

» With most PLCs this instruction (Load or Loadbar) MUST be the first
symbol on the left of the ladder.

Physical State Instruction Logic
OFF TRUE 0
ON FALSE 1

1) Energized output

out:
 The Out instruction is sometimes also called an Output Energize instruction.

The output instruction is like a relay coil. Its symbol looks as shown below.

* When there is a path of True instructions preceding this on the ladder rung, it
will also be True.



* When the instruction is True it is physically ON.
 \We can think of this instruction as a normally open output.

O

An OUT (coil) symbol

Output energize (OTE)

e Alternate name: coil

* This instruction is usually used in conjunction with
XIC or XXIO or any other input instruction.

» If the logic preceding the OTE instruction is true (1),
the OTE instruction will be energized

Not energized

Instruction symbol | ue om0 |
An OTE instruction can L X o |
only be the last | =€ o l
instruction on a rung. | Energized |

Iv) Latched output

Output latch (OTL)

* The OTL instruction is used only to turn
a bit on and latch it on

o | ue  om  [nitially not
: i} g energized
Instruction symbol - o
e —3 ¢ <L Energized
() e
N

110 30 m
o - Ol 4 La




Out bar:

* The Outbar instruction is sometimes also called an OutNot instruction.
 The Outbar instruction is like a normally closed relay coil. Its symbol looks
like that shown below.

Ladder diagrams
1)AND gate
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An OUTBar (normally closed coil) symbol
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Logical AND ladder diagram

» The logical AND function is constructed by series
combinations of digital (discrete) inputs

- Two {or more) series components

I:1/0 AND I:1/1

1o 1"n 20
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ot 0 et et 2 output 1
I:1/0 AND I:1/1 AND 1:1/2
002 CEND




ii)OR gate
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Figure 4.8 OR logic gste operates smilarly to control devces comnectad in paraliel

Logical OR ladder diagram

e The logical OR function is constructed by parallel
combinations of digital (discrete) inputs
— Twoe (or more) parallel components
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i) NOT gate

NOT truth table

& A NOT A
A ANOT 4) =
Input Output fl’ (1)

Figure 4-8 NOT function.

Hardwired circuit
Q_LQ Truth table
N.C. pushbutton
s Pushbutton Light
= Light @ Not pressed (0) On (1)
* ' Pressed (1) Off (0)

Logic representation

: -

Single input

Figure 4-10 NOT function constructed using a normally closed pushbutton.

Logical NOT

* The logical NOT function is constructed by
referencing the input signal with a normally closed

contact (XIO instruction)

£1/0 B300
000 3 E <D
X teterence X
8300 Q20
001 3£ ¢ D
reference X NOT X
e END >




Ladder diagrams for combination circuits using NAND, NOR, OR and
NOT

Table 4-1 Typical Boolean Instruction or Statement List

Boolean Instruction and Function Graphic Symbol
Store (STR)-Load (LD) I
Begins a new rung or an additional branch in a rung with a normally open contact.
Store Not (STR NOT)-Load Not (LD NOT) W
Begins a new rung or an additional branch in a rung with a normally closed contact.
Or (OR) —
Logically ORs a normally open contact in parallel with another contact in a rung. U
Or Not (OR NOT) e
Logically ORs a normally closed contact in parallel with another contact in a rung.
And (AND) I I
Logically ANDs a normally open contact in series with another contact in a rung.
And Not (AND NOT) T W
Logically ANDs a normally closed contact in series with another contact in a rung.
And Store (AND STR)-And Load (AND LD) —
Logically ANDs two branches of a rung in series. —y
Or Store (OR STR}-Or Load (OR LOAD) ——
Logically ORs two branches of a rung in parallel.

——
Out (OUT) COUT)_
Reflects the status of the rung (on/off) and outputs the discrete (ON/OFF) state to
the specified image register point or memory location. O_
Or Out (OR OUT)
Reflects the status of the rung and outputs the discrete (ON/OFF) state to the (OROUT)—
image register. Multiple OR OUT instructions referencing the same discrete point
can be used in the program.
Output Not (OUT NOT)
Reflects the status of the rung and turns the output OFF for an ON execution @7

condition; turns the output ON for an OFF execution condition.




Relay schematio Ladder logle program Gate loglo

SER 6| i
a 1 Output

Inputs
Boolean squation: AE = ¥y

Example 4-7  Two limit switches connected in serles and used to control o solenold valve.

Relay schematio Ladder loglo program
8oL Gate loglo
LS A Y.
ag? T dp I | (@) A .
.52 o
O O ﬁ Qutput

Inputs
Boolenn equation: A + 8 = Y

Example 4.2  Two limit switches connected In parallel and used to conteol 8 solenold valve,

Aeolay schematic Ladder logle program Gate loglo
L51 PS g A [} Y. A
Ongp Tcngwﬁ I 4= )
L82 a a
Oy P [l C
Inputs

Hoolann squation; (A + #)C = ¥

Example 4.3  Two limit switches connocted in pacallal with each other and in seriss with o pressure switch,

Relay schematic Ladder logic program
D
Inputs

LS1 FS1 - A i :
B ik
B D
LS2 FS2 =
aean squaons (A4 8) (0 Dy = ¥

Example 4-4 Two limit switches connected in parallel with each other and in series with two sets of flow
switches (that are connected in parallel with each other), and used to control a pilot light.



Relay schematic Ladder logic program

H Gate logic
Ls1  Ls2 A B Y -
0001 F—(
LS3 C B —
S — c

Inputs
Boolean equation: (AB) + C=Y

Example 4-5 Two limit switches connected in series with each other and in parallel with a third limit
switch, and used to control a warning horn.

Gate logic
Relay schematic Ladder logic program A—F
V- N A 8 Y B
LsS3 LS4 c b
OO0 — 5
Inputs

Boolean equation: (AB) + (CD) = ¥

Example 4-6 Two limit switches connected in series with each other and in parallel with two other limit
switches (that are connected in series with each other], and used to control a pilot light.

Relay schematic Ladder logic program Gate logic
~ 1 A i '
I+< B8 B
A

Inputs
Boolean equation: AB= Y
Example 4-7 One limit switch connected in series with a normally closed pushbutton and used to control

a solenoid valve. This circuit is programmed so that the output solenoid will be turned on when the limit switch
is closed and the pushbutton is not pushed.

Rolay schematic Ladder logle program Gate logle
A
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Boolenn ogquntion: AH + All = v
A B =Y

Example 4.8  Exclusive-OH circult. The output lamp of this cireult 18 ON only when pushbutton A or B |8 pressed, but not both
This elrault has bean programmed using only the normally apen A sod B pushbutton contacts ss the inputs to the progrem



Relay schematic Ladder logic program Gate logic
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Example 4-9 A motor control circuit with two start/stop buttons. When either start button is depressed, the motor runs.
By use of a seal-in contact, it continues to run when the start button is released. Either stop button stops the motor when it is
depressed.

Timersi)T

ON

 TIMER : Itis an instruction that waits a set amount of time before doing
something.

* Type of Timers : On-Delay Timer and Off-Delay Timer.

On-Delay Timer :

 Simply "delays turning on".

* After sensor (input) turns ON, wait x-seconds before activating a solenoid
valve(output).

* This is the most common timer. It is often called TON(timer on-delay),
TIM(timer) or TMR(timer).

Non-retentive Timers

e A single-input timer called a non-retentive timer is used in
some PLCs.
Energizing 1:1/0 causes the timer to run for 4 seconds.

At the end of 4 seconds the output (DN) goes on. When the input is
de-energized, the output goes off and the timer resets to 0.

If the input 1:1/0 is turned off during the timing interval (for
example, after 2.7 seconds), the timer resets to 0.

TON is the basic non-retentive timer in Allen-Bradiey PLCs

TON

1

ma

1
- |
]

00 i Tiusesr On Deley bl (BN ot
Tane Té40
Towe Bae 01 DN
Preset &
Avcun 0

oo | CEND DT




Timer Information

e The timer table contains all information for that timer
- JEN: Timer is enabled (i.e. the input rung is energized)
- JTT: Timer is timing
— /DN: Timer is done
-~ .PRE: Timer preset value (point at which the timer stops timing)
- .ACC: Timer accumulator (accumulated time value)

i) T OFF

Off-Delay Timer :

 Simply "delays turning off".

* After sensor (input) sees a target it turn on a solenoid (output).

» When the sensor no longer sees the target it hold the solenoid on for x-seconds
before turning it off.

e It is called a TOF (timer off-delay).

Timer Delay Off (TOF)

e The TOF timer functions the opposite of the TON timer.
- De-Energizing 1:1/0 causes the timer to run for 4.5 seconds. The
DN bit is initially set.
- At the end of 4.5 seconds the output (DN) goes off. When the input
is energized the timer resets to 0.

- If the input 1:1/0 is turned on during the timing interval (for
example, after 2.7 seconds), the timer resets to 0.

10 TOF
020 4 Tiomuz OFF Dalay BN
Tomee T4l
Tom Bue 01 N -
Frmsat 45
Aconm 0

001 CEND Y




iii) Retentive timer

Retentive Timers (RTO)

* Functions exactly like TON except the accumulated
time value is retained even if the input rung is de-
energized.

110 RTQ

000 4 E Ratentive Timer On —CEN D)—o
Tumer T42
Taone Base 01 DN~
Preset S0
Accum 24

00l CEND Y]

CountersCTU

Up Counter (CTU)

* The CTU is an instruction that counts false-to-true rung
transitions.

- Rung transitions can be caused by events occurring in the program
(from internal logic or by external devices) such as parts traveling
past a detector or actuating a limit switch.

* When rung conditions for a CTU instruction have made a
false-to-true transition, the accumulated value is
incremented by one count, provided that the rung containing
the CTU instruction is evaluated between these transitions.

-~ The ability of the counter to detect false-to-true transitions depends
on the speed (frequency) of the incoming signal.

» The accumulated value is retained when the rung conditions
again become false.

» The accumulated count is retained until cleared by a reset
(RES) instruction.



CTD
Down Counter (CTD)

The CTD is an instruction that counts false-to-true rung
transitions.

-~ Rung transitions can be caused by events occurring in the program

such as parts traveling past a detector or actuating a limit switch.

* When rung conditions for a CTD instruction have made a
false-to-true transition, the accumulated value is
decremented by one count, provided that the rung containing
the CTD instruction is evaluated between these transitions.

» The accumulated counts are retained when the rung
conditions again become false.

» The accumulated count is retained until cleared by a reset
(RES) instruction.

Ladder diagram using Timers and Counters

Up Counter Example

e Accumulated count is reset only by the (RES)
instruction

e The counter will increment the accumulator value
even after the preset is reached

C—‘:T”
1+ Count Up —{ (U )—ro
Counter c50
Presat 10 DN
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plim
me

m=

{RES—o
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Down Counter Example

e Accumulated count is reset only by the (RES)
instruction

The counter will decrement the accumulator value
even after a 0 count is reached

LR 1D
000 3 E Comt Dows L CD ot
. anter cs0
Froset 10} -
Acosm 10
iin <30
00l 4 E L RES)
o CEND Y™
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PULSES TO COUNT Counter c50
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Ladder diagram for DOL starter
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SPECIAL CONTROL SYSTEMS
DCS:

A distributed control system (DCS) is part of a manufacturing system.

Distributed control systems (DCS) are used in industrial and civil engineering
applications to monitor and control distributed equipment with remote human
intervention.

It is generally, since the 1970s, digital, and normally consists of field
instruments, connected via wiring to computer buses or electrical buses to
multiplexer/demultiplexers and A/D's or analog to digital and finally the
Human-Machine Interface (HMI) or control consoles. A DCS is a process
control system that uses a network to interconnect sensors, controllers, operator
terminals and actuators. A DCS typically contains one or more computers for
control and mostly use both proprietary interconnections and protocols for
communications. See PAS.

DCS is a very broad term that describes solutions across a large variety of
industries, including:

* Electrical power grids and electrical generation plants
* Environmental control systems

* Traffic signals

* Water management systems

* Refining and chemical plants

* Pharmaceutical manufacturing

SCADA:

SCADA is the acronym for Supervisory Control And Data Acquisition.
SCADA may be called Human-Machine Interface (HMI) in Europe. The term
refers to a large-scale, distributed measurement (and control) system. SCADA
systems are used to monitor or to control chemical, physical or transport
processes.

The three components of a SCADA system are:

1. Multiple Remote Terminal Units (also known as RTUs or Outstations).
2. Master Station and HMI Computer(s).
3. Communication infrastructure



Contents

* 1 Systems concepts

* 2 Human Machine Interface

* 3 Hardware solutions

* 4 System components

* 5 Remote Terminal Unit (RTU)
* 6 Master Station

* 7 Operational philosophy

* 8 Communication infrastructure and methods
* 9 Future trends in SCADA

* 10 Practical uses

* 11 External links

The term SCADA usually refers to a central system that monitors and controls a
complete site. The bulk of the site control is actually performed automatically
by a Remote Terminal Unit (RTU) or by a Programmable Logic Controller
(PLC). Host control functions are almost always restricted to basic site over-ride
or supervisory level capability.

SCADA systems typically implement a distributed database which contains data
elements called points. A point represents a single input or output value
monitored or controlled by the system. Points can be either "hard" or "soft". A
hard point is representative of an actual input or output connected to the system,
while a soft point represents the result of logic and math operations applied to
other hard and soft points. The point values are normally stored as value-
timestamp combinations; the value and the timestamp when the value was
recorded or calculated. A series of value-timestamp combinations is the history
of that point.



DCS vs. SCADA

DCS and SCADA are monitoring and control mechanisms that are used in
industrial installations to keep track and control of the processes and equipment;
to ensure that everything goes smoothly, and none of the equipment work outside
the specified limits. The most significant difference between the two is their
general design. DCS, or Data Control System, is process oriented, as it focuses
more on the processes in each step of the operation. SCADA, or Supervisory
Control and Data Acquisition, focuses more on the acquisition and collation

of data for reference of the personnel who are charged with keeping track of the

operation.
The SCADA system reads the measured
flow and level, and sends the satpoints o the
PLCs P —_—
‘:& t. ]
SCADA|
- A
[+] -
g PLC 1 | PLC2| B
e S 5
24 (o 2
g =
[\ o >
v ‘ @
o ' 2
; . iy | v
PLC1 compares the measured flow to PLC2 compares the measured
the setpoint, controls the speed pump level 10 the selpoint, controts the
as required to match flow to selpoint flow through the valve 1o match

level 1o setpoint

DCS is process state driven, while SCADA is even driven. DCS does all its tasks
In a sequential manner, and events are not recorded until it is scanned by the
station. In contrast, SCADA is event driven. It does not call scans on a regular
basis, but waits for an event or for a change in value in one component to trigger

certain actions. SCADA is a bit more advantageous in this aspect, as it lightens


http://www.differencebetween.net/language/difference-between-data-and-information/
http://www.differencebetween.net/miscellaneous/politics/difference-between-nation-and-state/

the load of the host. Changes are also recorded much earlier, as an event is logged

as soon as a value changes state.

In terms of applications, DCS is the system of choice for installations that are
limited to a small locale, like a single factory or plant, while SCADA is preferred
when the entire system is spread across a much larger geographic location,
examples of which would be oil wells spread out in a large field. Part of the reason
for this is the fact that DCS needs to be always connected to the 1/0 of the system,
while SCADA is expected to perform even when field communications fail for
some time. SCADA does this by keeping a record of all current values, so that

even if the base station is unable to extract new information from a remote

location, it would still be able to present the last recorded values.
Summary:

1. DCS is process oriented, while SCADA is data acquisition oriented.
2. DCS is process state driven, while SCADA is event driven.

3. DCS is commonly used to handle operations on a single locale, while SCADA

is preferred for applications that are spread over a wide geographic location.
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