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Abstract— Industrial automation (l1A), decreases the need for
human sensory, human energy and cost. Now a day’s as per the
industrial requirement, the highly growth in the sensors, control
and automation technologies like control systems i.e.
Programmable Logic Controller (PLC) and Supervisory
Control and Data Acquisition (SCADA).Historians for data
collections and Easy analysis, Reports Generations, other
development Towards 110T Industries 4.0 concepts and
Implementations. These are performing a most important role
in the automation of industries and increasing the Demand of
This kind of knowledge Engineers in the industries. The Basic
Introduction and Hands on Project Facilities development in a
college by using different types of software’s as well as hardware
tools, to get the brief idea to the upcoming students.
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. INTRODUCTION

Industrial automation involves usage of advanced control
strategies like, modern control hardware cascade controls
devices like PLC , sensors & other instruments for sensing the
control variables & signal conditioning equipment’s to
connect the signals to the control devices, Drives other smart
significant final control devices, standalone computing
systems, communication systems, alarming , Reporting, Data
logging and HMI systems. HMI’s offers the facilities like,
displaying the information on computer screens and other
displays, logging the results in the database, giving alarm
signal, etc. It uses technologies like SCADA (Supervisory
Control and Data Acquisition) and other visual based
technologies.

As we have visited many industries and the electricity
board, near by the Pune. We understand that the Complexities,
flexibility, remote operations, data logging, monitoring,
reporting, and easy to handling of machines and the factories
or the business in the more cost effective manner with fast
meet the market demands. The Development in the
Electronics and Computer sector, Use of modern concept in
the Automation

Demand is increased. Hence, in the industries uses of
smart instruments, automations, communications, are used. To
meet the Diversified business demand in the global
manufacturing, Setups are setup in the varies locations, Real-
time and fast, authenticate data and the information is on
demand. Similarly, demand of sophisticated and intelligent,
Fast Grasping of this upcoming Industrial Automation
knowledge Engineers required in the Industries. By this
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concept we have discussed with Dr. Deepak Banker and Prof.
Swapnil Namekar to develop and implement the Modern
Industrial Automation Projects Training Setups for Students in
the colleges to get the knowledge and hands-on before going
to the Industries at the educations level.

II. BLOCKDIAGRAM AND SYSTEM COMPONENT
DESCRIPTION
A. Plc
PLC means Programmable Logic Controllers. The PLC
are used to control automated systems in industries. The PLC
are one of the most advanced and simplest forms of control
systems which are now replacing hard wired logic relays at a
large scale. The PLC is heart of the system. In project
Nexgenie NG16DL plc used. The ladder logic implemented in
Codesys Software. In that, PLC 8 input and 8 outputs
supports. The PLC was interfaced with HMI by using RS-232
protocol and Energy Meter by using RS-485 protocol.

B. Hmi

A Human-Machine Interface (HMI) is a user interface that
which is connected to a person to a machine and, system/
device. The HMI is most commonly used in an industrial
process. As per industrial settings the HMIs can be used for:
Visually display data, Track production time, trends, and tags,
Monitor machine inputs and outputs, etc. In project the Exor
make HMI was used & JMobile suit is the development
software used.

C. Vfd

Always in the industry, need arises for controlling the
speed of a 3-phase induction motor. The motor drives are able
to efficiently control motor speed and improve machine
automation save energy The drive is in its variable frequency
drive (VFD series is designed to meet specific application as
per requirement. A VVFD can be used to vary speed, direction
and other parameters of a 3-phase induction motor. In project
YASAKWA make VFD is used. The rating of VFD is
1.5KW. The VFD is used for control the speed of Induction
Motor.

D. Induction Motor and Its Starting Methods

The AC induction motor is widely used in applications
requiring constant speed operation. The induction motor is
cheaper and easier to maintain and compared to other
alternatives. The induction motor is made up of the

IJERTV9I S010286

www.ijert.org 563

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)


www.ijert.org
www.ijert.org
www.ijert.org

Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 9 Issue 01, January-2020

stator/stationary windings and the rotor. The stator is consists
of series of wire windings of very low resistance and it is
permanently attached to the motor frame. The voltage and a
current is applied to the stator winding terminals and a
magnetic field is developed in the windings, the stator
windings are arranged, the magnetic field appears to
synchronously rotate electrically around the Inside of the
motor housing. The rotor having a number of thin bars e.g.
aluminum bar and mounted in a laminated cylinder. The Al
bars are arranged horizontally and parallel to the rotor shaft.
At the ends of the rotor- the bars are connected together with
a “shorting ring.” The rotor and stator are separated by an air
gap which allows free rotation of the rotor. The magnetic field
generated in the stator, it induces an EMF in the rotor bars. In
turn, a current is produced in the rotor bars, shorting ring as
well as another magnetic field are induced in the rotor with an
opposite polarity of that in the stator. The magnetic field and
revolving in the stator will the produces torque which will
“pull” on the field in the rotor and establish rotor rotation.
A 3-phase induction motor is self-starting motor
(Theoretically). 3-phase induction motors have a starting
method not to provide a starting torque at the rotor due to the
following reasons: Reduce heavy starting currents and prevent
motor from overheating and Provide overload and no-voltage
protection. In project | have done the 3 ways to start the
Induction motor using PLC.

e Induction Motor control using DOL starter.

e Induction Motor control using VFD through

Analogue Output.
e Induction Motor control using forward and reverse
control.

E. Energy Meter

The Schneider Make Energy Meter is used for
measurement of different parameters like voltage, current,
power, etc. The EM6436H model is used. In this module the
in build RS-485 port is there which is communicated with
PLC.

INPUT DEVICES PLC OUTPUT DEVICES
VFD
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Fig. 1. Block Diagram of System.

In “Fig. 1,” this model all the inputs are connected to PLC
and the information will be send to the plc through it. The
Output devices are connected to the plc outputs and driven
from the input sensors and from plc program. PLC outputs
will give the Command to Frequency Drive and Drive will
vary the frequency and the Voltage to the Induction Motor,
The speed will be vary from the Drive. Energy meter is
connected to the Plc through Rs458 Communication and the

Data /Parameter will be read by the PLC Through this
communications. HMI will be connected to the PLC and
information will be display or the commands will be giving
for the operations from it. The parameters like voltage,
current, KW and KVA are read by the load manager which is
interfaced with the PLC. The PLC is interfaced with HMI. In
the existing system Nexgenie PLC is used also Energy meter,
CTs is installed in panel and HMI screen is display on front of
the panel. There are three parameter displays on HMI screen
these are SLD, PARAMETER and SETTING by clicking
SLD, SLD will appear on screen by clicking PARAMETER
tab all parameter are display like voltage, current, power etc.
and by clicking SETTING tab we can change the threshold
value. Once the parameters for threshold are set, the CPU of
PLC will continuously monitor the parameters though the
energy meters connected as input to PLC.

Electrical Drawing
The EPLAN software is used for design the electrical
drawing. In that we show the single line diagram of electrical
components and show the VFD connections with mains. In
“Fig. 2,7 shows the single line diagram of VFD connections.
And “Fig. 3,” shows the input and output connection with
PLC and Energy Meter connections with CT’s.

DELTA ‘&
VFD =4

i A
= e ——

Fig. 3. Electrical Single Line Diagram Of Energy Meter Connections

Hardware Assembly
In project the following materials are used which is listed.
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Programmable Logic Controller-NG16DL
Human Machine Interface-ESAMRTO07M
Energy Meter -EM6436H
Variable Frequency Drive — J1000
Electrical hardware And Switchgear
Induction Motor — 3 Phase, 0.75 kw,400Volts.
Current Transformer

e Panel
“Fig. 4,” Shows the various devices of input and output,
energy meter and current transformer . In that panel the input
output is connected through plc. The energy meter is
connected to CT’s. In “Fig. 5, ” consist of Nexgine PLC, Exor
HMI, VFD, Contactors, Smps etc. We have done the Control
panel and operating panel is separately, because the students
can

Fig. 4. Panel Assembely for Input-Output Connection.

Fig. 5. Panel Assembely for PLC Connections.

handle easily.

Development of PLC Program

The PLC program is developed in Codesys V2.3 software. In
that program we did the ladder programming. In “Fig. 6, ”

0001
OLT_1 - INT (S
1.1 %MN30 REAL  (*7)

REAL_TO_INT|
EN
vi_1 VOLT_1

0002
AMP_1 - INT )
11 %MW32 REAL  (*%)

REAL_TO_INT)
=N
A1t AMP_1

0003
[WAT_1 - INT =)
w_1 %MW38 REAL  (*7)

REAL_TO_INT]
=
W1_1 WAT_1

Fig. 6. Laader Logic of Conversion of Real value to Integer value.

Shows ladder logic of conversion of real value data to integer
data while in “Fig. 7,” shows the hmi operations for start —
stop the vfd. In “Fig. 8,” shows the logic of input output
testing and in “Fig. 9, ” shows the analog output scaling logic
with speed vary command is used.

o004
Fr 1 - INT ()]
Pri_1 %MN42 REAL ()

REAL_TO_INT|
PFI_1 PF_1

(0005
HMI_OFF_PB_CB1 %MX05  BOOL
JHMI_ON_P5_CB1 %MX00 BOOL
cBE_1_ON - BOOL
ICB1_ON %QX00 BOOL

%MX0.0 %MXD.5
HMI_ON_PS_ HMI_OFF_PB GBB_1_ON

— O

%QX0.0
CB1_ON

—

(0008
[HMI_ON_P5_CB2 %MX01  BOOL
[HMI_OFF_P8_CB2 %MX06  BOOL
LACH_CB2 %MX30 BOOL
cBE2_ON - BOOL
IcB2_ON %QX0.1  BOOL

Fig. 7. Laader Logic Start-Stop Operations of Induction Motor.
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[oooe
IT1_DELAY - BOOL  (*%)
LATCH_CB3 %MX2.0 BOOL [} -, i
e o 1 & INPUT-OUTPUT LIST S
a0 COMMENTS, aooj | st || COMMENTS Abp; | 5T
Tf;} T"DEI;?Y CBE}(’O)L EMERGENCY STOP] 0.0} @ |SERv0 DRIVE DIR+ o.¢ @
|ooos SPARE fo.1 @ SERVO DRIVE PULSE + Do.¢ @
:An.ﬂrfgﬁf:;,cm :m: gggt 213 GREEN PUSH BUTTON 0.7, @ CLUTCH ALR LAMP] Do.2 @
HMI_OFF_PB_CB4 %MX1.0 BOOL  (*9) SELECTOR SWITCH] 0.3 G DPARK LAV, 003 @
— - FOOT SWITCH 0.4 | & ||fociamp pod | [
HMLONI,PB, HMLIOFIF,F’E Lamn;cm LIMIT SWITCH 0.5 @ MOTOR O/L LAMP, po.s Q
! 4 (O SPARE 10.6] @ |[410VERLOAD LAMP, 0. @
— VISUAL OK LAMP, 007 | [ |
_|
0010
= () Tovmed Lol (o
%MX4.0
i il Fig. 10. HMI Screen of 10 Status
Fig. 8. Laader Logic of Input-Output Testing. *@;‘ INDUCTION MOTOR SETTINGS 0
o HMI_VFD_SPEED %MW3812REAL (%) SPEED ol sz MOTOR STATUS
ANALOG_OP %MW200 REAL (] @
—oE MOTOR FWD/REV STATUS; _ i -h
100lx2 WD REV
T N ]
[ooig
T10 - TON ]
ON PB OFF PB FWD SS . ——
91X0.0 91X0.1 %IX0.2 TON CB3_ON
[ 4 M—-ﬁ:&@ 0 Fig. 11. HMI Screen of VFD Operations
Ceon
_|
;
& ENERGY METER PARAMETER e
Fig. 9. Laader Logic Analog Scaling and Speed vary using Vfd. PARAMETERS, | | PARAMETERS |
Development of HMI Program (VRPHASE  99999,00 oLTS|  [REACTIVEPOWER, 99999,00 KVAR|
HMI programming is done in J-mobile suit software. In that VY PHASE 99999.00 VOLIS| | 'VRY PHASE 09999.00 VoL
we develop the screens for operations. In “Fig. 10,” the T 5
. . L . VB PHASE ,00 Vot§) f I 3
input-output status shows which helpful for fault diagnosis. L 2 99999.00 ¥ J| |yYB PHASE 99999.00 ErousJ
In“Fig. 11,” the vfd operations and induction motor speed 'R CURRENT 99999.00 AW | (VR PHASE 9999900 fours|
indicates. In “Fig. 12, ” the energy meter parameters display N CUNENT 0 =
on screen like voltage, current, power, power factor, £ 1 99999.00 AMZ | POWERFACTOR  99999.00 |
frequency. 'B CURRENT 99999.00 AME | [FREQUENCY  99999.00 fiz |
ACTIVEPOWER,  99999,00 WATT|
[APPERENT POWER, 99999,00 VA
q 3 SERVO VFD

Fig. 12. HMI Screen of Energy Parameter Monitoring
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Data Logging & Reporting

The data logging is important part in Industries. This is done
for future analysis. In “Fig. 13, “the screen shot of energy
meter logged data parameters in excel format. In that the 3
phase voltages, 3 phase currents, power factor, frequency and
3 phase powers recorded. We can check data in any particular
date. For analysis purpose we did the data log.

A B C D E F G H |
Date Time VR PHASE- VY PHASE- VB PHASE{R CURRE .YCURRENBCURRENPIN W-1
HHHfEE 12:27:20 230.6865 226.6355 228.5364 2.00E-17 1.543297 2.662969 919.0203
HnfAE 12:27:21 230.7051 226.6355 228.597 2.00E-17 1.543297 2.663748 919.2084
SR 12227:22 230.7381 226.6696 228.6276 2.00E-17 1.543445 2.664346 919.4232
HuAREEE 12:27:23 230.7381 226.6864 228.6594 2.00E-17 1.543882 2.664346 919.6585
HnfaAE 12:27:24 230.7577 226.6962 228.6982 2.00E-17 1.543852 2.664626 919.8068
SRS 1227:25 230.7739 226.7084 228.7299 2.00E-17 1.543431 2.664412 919.7638
HnREEAE 12:27:26 230.7859 226.7196 228.7481 2.00E-17 1.543332 2.665387 920.0334
HHHARARE 12:27:27 230.7878 2267343 228.7717 2.00E-17 1543385 2.665798 920.2397
0 Hinkisst 12:27:28 230.8028 226.7466 228.8006 2.00E-17 1.543191 2.665813 920.2397
11 #HHksE 12:27:29 230.8133 226.7505 228.8006 2.00E-17 1.542834 2.665813 920.2905
12 #hsksE 12:27:30 230.8073 226.7505 228.8353 2.00E-17 1.542834 2.665469 920.1999
13 Hhupbedt 12:27:31 230.8073 226.7646 228.8599 2.00E-17 1.543164 2.665342 920.2798
14 Hhupbedt 12:27:32 230.8145 226.7858 228.8822 2.00E-17 1.542983 2.665111 920.3278
15 #HHkEEE 12:227:33 230.8181 226.8064 228.9079 2.00E-17 1.543303 2.665259 920.558
16 Hhsfkedt 12:27:34 230.8254 226.8214 228.9277 2.00E-17 1.543163 2.665202 920.6186
17 Hhspbidt 12:27:35 230.8303 226.8408 228.9462 2.00E-17 1.543472 2.665429 920.8184
18 #HHhisE 12:27:36 230.8225 226.8573 228.9649 2.00E-17 1.54337 2.665417 921.0901
19 #hfiassE 12:27:37 230825 226.8644 229.0018 2.00E-17 1.543421 2.665417 921.0901

4 naan A

[ R R e

vy

Fig. 13. Screen Shot of Data Logging Format In Excel Sheet

I1l. RESULTS

All the Operations are controlled from the HMI like speed
control of Induction Motor using Reverse / Forward control
by using contactors , DOL starting of Induction Motor and
Speed control using VFD through PLC analog output .System
Start /Stop operations done from the HMI through PLC.
Energy Meter Parameters are Monitored like Voltage,
Current and Power on the HMI. Now This All the Demo
Projects are ready for the practice and hands on to the all
Upcoming students in the college and helps them to the better
understanding, this project gives the overview of industrial
Automations used in the Industries. After Implementing and
practiced all above experiments we are able to handle and
introduced to the present Industrial Automation System. We
found from above the automation can make the Engineering
is more efficient, less time consuming, flexible, more useful
and interactive to the operation point of view. Also it is more
accurate and can act more safety and protective to the
equipment / machinery / process. Hence Automation can be
widely accepted in a industries and its need for the
economical productivity.

A. Conclusion
In this project we implement the hardware as well as
programming; we have deal with the following topics:

1) It shows that the control and IT both are used in
automation systems to realize one or more of its
functionalities and also Control Technology is used for

operation of the individual machines and equipment.IT is
used for coordination, management and optimized operation
of overall project.

2) It shows that Automation increases the profitability in
many different ways by decreasing the labor, and material
and also energy requirements.

3) By using this techniques we can improve the quality
and productivity. Industrial automation is improves the
reliability of production. So that industries get the accuracy
and precision automation using less energy resources.

4) By using the intelligent techniques in Industrial
Automation , the production process done better human
friendly and reduce the complexity of machine.

B. Future Scope

The automation industry is facing new type of challenges like
that information security management. The major part of the
challenge comes from the diffusion of new ICT technology
into the field. Solutions in the field show a strong trend of
convergence towards common ICT solutions, especially to
IP-based communication and de-facto operating systems.
This Autonomic Network concept can benefit the
productivity of smart applications in smart environment.
Investigate the new strategies to improve the security
management in Automation field. Future automation
engineers will no longer be limited to the field of production.
Many automation projects, for example, will be implemented
within the so-called Smart City. In transportation, buildings,
and health care, future automation projects will have closer
proximity to people’s everyday lives. The engineers’
expertise in automation will be applied in many
nontraditional fields. These innovations will drastically
change people’s lives, adding convenience. The automation
system will become an important foundation for the future
construction and operation of intellectualized and automated
societies.
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