TECHNICAL PAPERS |

THE CONCEPTION OF INDUSTRY 4.0 IN THE
ENVIRONMENT OF PULP AND PAPER COMPANIES IN INDIA

P K Suri

SUMMARY:

Balveer Mishra

S. P Singh

U.P Tripathy

The research article is focused on the issues of the current phenomenon vwhich bears the name Industry 4.0 and its application in
terins of pulp and paper industry (PPI) in India. PPI development potential in India is enormous, which is also supported by a
strategic asset of the country. The curvent period of fast pace of technology development, and constantly vising demand are pushing
companies into investment decisions in the field of innovation. The principles ave simple, veduce costs and increase the volume and
efficiency of production. Industry 4.0 has not an explicit definition vet. Depending on the potentials, ndustry 4.0 can be the strategic
correct way for the PPI to develop in near future. This paper discusses the Industry 4.0 concept implementation in the JKPM, ideas
that are already used in other companies and ideas remaining only theoretical,
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1. Introduction

Industry 4.0 a concept transforming
factories and production floors across
the world involving a wide set of
technology that provides a good plaiforin
for innovation and creative soltions
can revolutionize India manufactuning.
Industry 4.0, which denotes the fourth
mdustrial revolution propelling the
world since 2015 with the aid of Cyber
Technology. Cloud Computing. Artificial
Intelligence and Internet of Things, has
the potential to change the face of Indian
manufacturing and became quintessential
part of the manufacturing revolution
m India. The concept of Industry 4.0,
presently in it’s infancy in India, need
a clear definifion for a systematic
development and mmplementation in
the Indian manufacturing industry. PPI
needs to strategize the efforts towards
capitalizing on this concept. The need
is to enable the creation of a long term
ecosystem to manufacture everything in
global quality standards. Cyber Physical
Systems, Cloud Computing, Industrial
Internet of Things and Big Data Analytics
are the key pillars of innovation in
the Industry 4.0 paradigm. From the
viewpoint of the Indian manufacturing

industry, the Make in India initiative
is spearheading the wider adoption
of Industry 4.0. [t is important for PPI
in India to adopt the technology. Due
today’s manufacturing industries must
operate In an intense competitive and
highly sophisticated global environment,
the pressure on them to offer higher
product quality at lowest costs and within
the shortest possible time to satisfy
customers and retain their position in
the market, continuously increases. Until
1991, India was a closed market, which
had made the Indian manufacturing
systemeconomically irrelevant. However,
the infroduction of new government
reforms has led to the opening of the
Indian market, which has significantly
changed the Indian manufacturing
industry. Make in India initiative,
launched in September 2014 amed at
makimg India a global manufacturing
hub.[1] The Indian PPI needed to equip
itself with new technological capabilities
and service models to leapfrog into
manufacturing attractiveness. Through
ongoing development and improvement
of hardware and intelligent software, we
enhance process efficiency and nltimately,
the productivity of our customers.

1. OPP & PSI

Optimization of Process Performance
(OPP) and Performance studies &
Implementation (PSI) are the need of
the hour for paper industry through
which Indusry 4.0 can be utilised. J K
Paper after being technology ready for
fourth generation of industrial revolution
decided to adopt the OPP & PSL. to be in
line with latest technologies[2].

In OPP & PSI following technologies are
bemg used as,

+  Business Intelligence

*  Augmented reality

«  Data mining

« Bigdata

« Historian

«  Multi dimensional analysis
* Operator assistance

« Asset management

+ Soft and smart sensor

+  Advance process control

*  Daily management

* Robotics

= Regulatory control and many others
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Through utilisation of these technologies,
we can be able to manage and optimise,

« Production

+  Mamntenance Cost

«  Energy management

+  Environmental management
*  Quality and

«  Safety

Different tools can be utilised to monitor
all of these through,

«  Laptop
*  Tablet
*  Smart phone &
*  Google glasses

3. BIG DATA ANALYTICS AND
ALGORITHM

It 1s apparent that in the era of Big Data,
when every major field of science,
engineering, business, and finance is
producing and needs to (repeatedly)
process truly extraordinary amounts of
data, the many unsolved problems of
when. where, and how all those data are to
be produced, transformed, and analyzed
have taken center stage. Big data analytics
helps organizations harness their data and
use it to identify new opportunities[3].

i Cost reduction. Big data technologies
and  cloud-based  analytics  bring
significant cost advantages when if comes
to storing large amounts of data plus they
can identify more efficient ways of domg
business.

ii. Faster, better decision making. With
the speed of Hadoop software and in-
memory analytics. combined with the
ability to analyze new sources of data,
businesses are able to analyze information
immediately and make decisions based
on what they’ve learned.

iii. New products and services. With
the ability to gauge customer needs and

reduction

BIG DATA
ANALYTICS

Fig. 1 Big data analysss benefits

satisfaction through analytics comes the
power to give customers what they want.
With big data analytics, more companies
are creating new products to meet
customers’ needs.

Big Data, Algorithms, Analytics, and
Applications, addresses and examines
mportant areas such as management,
processing, data stream techniques,
privacy, and applications. Big Data,
including efficient algorithmic methodsto
process data. betteranalytical strategics to
digestdata.andrepresentative applications
in diverse fields such as medicine, science,
and engineering, seeking to bridge the
gap berween huge amounts of data and

appropriate computational methods for
scientific and social discovery, and to
bring together technologies for media/
data comnmmication, elastic media/data
storage, cross-network media/data fusion,
and others.

4. QUALITY MANAGEMENT

Nowadays. the quality of products.
services and processes is essential to
achieve sustainable economic suecess
and to ensure compefitiveness .As an
important area of research and practice,
quality —management has attracted
the interest of many academics and
managers.
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Fig. 2 Quality management concepts

Increasing customer expectations, global
competition and the confinuous increasing
complexity of products are the reasons
why quality management has become
indispensable in today’s companies and
qualitybecameanintegral partof corporate
objectives, strategies and policies. Due to
the fact that the term “guality”™ is used in
different ways and means different things
to different people, several definitions and
concepts for quality exist. Resulting, also
quality management, as a very subjective
concept for which several approaches
and philosophies (i.e. Total Quality
Management (TQM) ,Zero Defects
Concept, Quality Management principles
defined by the DIN EN ISO 9000 exist, is
hard to define[4] .

As a functional management discipline
which seeks 1o optimize business
processes and  workflows  under
consideration of physical and temporal
restrictions as well as the preservation

of the quality of products or services and
their further development. Furthermore,
the authors think the four comncepts of
quality management defined by the DIN
ISO 9000 arc an appropriatc mean to
provide a general understanding about
quality menagement. Hence, Figure 3
illustrates and describes the four quality
management concepts (quality planning,
quality control, quality assurance and
quality improvement) and their relation
to effectiveness, efficiency and confinual

improvement. Quality management
system approach as,
+ Determining the needs and

cxpectations of customers and other
interested partics

« FEstablishing the quality policy and
quality objectives of the organization

¢ Defermining the processes and
responsibilities necessary to attain the
quality objectives

IPPTA - The Official International Journal // Volume 30 No. 3 // July - September 2018

165



TECHNICAL PAPERS |

« Determining and providmg the
ISSOUICes necessary to attain the quality
objectives

«  Establishing methods (o measure
the effectiveness and efficiency of each
process

«  Applying these measures to determine
the effectiveness and efficiency of each
process

« Determining means of preventing
nonconformities and eliminating their
causes

« Esmablishing and applying a process
for continual improvement of the quality
management system.

5. KAPPAANALYZER

All process control requires some sort of
measurement to work. For a continuons
lraft  digester the primary control
variable is the lignin content of the pulp
fibers, typically expressed as Kappa
number. Online analyzers are available
for determination of lignin content
using measuring principles employing
absorption of ultraviolet light.

Fig. 3 Online Kappa analyzer
Features
+  Automatic laboratory sampling

+ Measures critical properties — lignin
content, brightmess, pulp fiber and shives
from the digester blow line up to final pulp

« Incorporated oxygen delignification
and bleaching stages stabilizing controls

*  Chemical oxidizing demeand index
(CODT) capabilities

« Inline sensors fo detect process
variations

« Centralized multi-point analyzer <« Easy, cost-cffective future

concept adaptability

Benefits = Long equipment lifetime and low
. . . maintenance

« Safe access fo information, sampling,

and equipment upkeep « Convenient maintenance and service

options
« Better management of process P

variables  reduced kappa variation,
chemical usage, environmental load and
production costs

6. POWER OF INTEGRATION

The pulp and paper is an integrated
process, bur it is having equipments

- _Rug_g_.cd design with high  from different suppliers. The level of
availability integration of JKPM is very high. The
+ Fast start-up and rern  on different sections are digitally connected

with each other. The level of integration

_
!

investment \
is as such,

=
N

Integrated Manufacturing
Fig. 4 Overview of integrated information systam
7. AUTOMATION IN ENERGY

To streamline manufacturing processes while minimizing water, energy, and material
costs efc. The dedicated team applies specific application and process experience to
create manufacturing automation and control systems that help pulp and paper mills
achieve their goals. The significant features of the Power management systems as,

= Load Shedding on Frequency Drop, load difference and Power Loss.

« Manual Load Shedding.

«  Communication with all relays.

«  Monitoring of mmning loads.

« Status of all breakers and relays.

+  Alarm and events logging.

«  Shift'Day/Monthly Reports & Energy Reports
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Fig. 5 Outline of energy automation sysiem
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8. INTELLIGENT MCC

The network communication challenges
revealed aneed to integrate thethreemajor
system components: the communications,
the hardware, and the software. The next
generation, integrated, infelligent MCCs
are current technology. The design
streamlines installation, set-up, and
changes; delivers real-time monitoring
of the MCC; and easily integrates mto
a facility-wide network. The salient
features of the intelligent MCC as,

«  Intelligent MCC: Sensitive Protection
to the Motors

Safety

Infead
eanlactsr

Functional

SIMOCODE pro

+  Direct Communication to DCS &
Load Center Workstation by Profibus

«  Measurement & Anmmciations.

*  Reduces the Commissionmg Time
*  Online Monitoring of all Motors

= Retrieving of motor Trip Records,

*  Reduced Hardware wiring and hence
reduced Maintenance & Breakdowns.

+ Vide Range of Feeder Components,
hence reduced inventory.

E-STOP and Automation
E-STOP reset system

B PROFIBUS

Fig. 6 Intelligent MCC motor feeder

9. AUTOMATION IN HYDRAULIC
SYSTEM

Tor paper production including fiber line,
wet and dry section, coating, reeling,
winding and packaging .it is required

Fig. 7

A Manval process and
B. Einbedded Conmols

wide range of automation components,
electrical controls, machine safegnarding
and energy efficient process solitions in
addifion to hydraulic components and
engineered systems.

The salient features are,

= Reduce the cabling due to profibus

*  High Accuracy due to embedded flow
and pressure control in the valve.

+  Programming/parameterization with
PC sofiware

= Fail Safe Position

10. CAMERA AS A SENSOR

An image sensor is an electronic device
that converts an optical image into an
clectronic signal. It is used in digital
cameras and imagmg devices to convert
the light received on the camera or

Fig. 7 Appearance quality inspection system
for jet cutter

imaging device lens into a digital image.
Advantages

«  Continuous Monitoring of Quality

« Easy Trouble Shooting

«  Break Event Library

* Analyzing Each Break Events

11. AUTOMATIC SLITTER
ADJUSTMENT: WINDER
AUTOMATION

With the ever increasing paper machine
speeds and deckles, the winders have
been built for maximum speeds up to
2300 meter/min. as well as widths up
to 5 meters and are capable of handling
wide range of papers. The equipments are
provided with latest drive, automationand
mstrumentation technologies for scaling
new levels of machine efficiencies along
with strictly adhering to international
standards.

The main advantages are,

« Automatic Set Changing Process
» No manual intervention

« Precision control

«  Enhance Safe work environment

12. AUTOMATION IN MATERIAL
AND FINISHED GOODS
HANDLING

The right material handling processes
enhance logistics and efficiency. The
material handling uses a variety of
automated, semi-automated and manual
equipment and systems to support the
supply chain. In addition, good material
handling processes can improve customer
service, reduce inventory, lower costs
and shorten delivery lead times. The
automatic storage, retricval system and
robots are working together in TKPM.

The key features of finished goods

handling as,
Vertical storage

«  Order management

«  Transport management

* Stock management

« Location Management

«  Optimized material flow

* Graphical  monitoring  logging
facilities of movements & events

* Minimum intervention of manual
effort

« Higher efficiency
« Safe work environment
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Overview of manual and automatic
stacking system

13.APPLICATION OF LIDAR IN
PLANTATION

The application of Light Detection And
Ranging (LiDAR) remote sensing to
derive forest structure metrics, which
relate to wood quality and quantity[5].
Researcher anticipate that LIDAR derived

Fig. 10 Examples of hemispherical photos (in

RGB) showmg the mrrepulanity of foliage spatial

distnbutions of two plots sampled from stands of
age 5 (a) and 7 (b) years.

structure may be linked to supra-cellular
characteristics and include juvenile
and mature wood portions, ring width,
and wood density. Since many wood
anatomical characteristics, including
wood density, correlate well with tree
size, growth rate, stand structure, and
site conditions, we expect that LiDAR-
derived measurements of canopy height,
density, and topography will furnish
strong predictor variables for modeling
the spatial distribution of wood quality at
tree, stand, and landscape scales[6].

14. AUTOMATION IN
ENVIRONMENT

Improving automation will further
reduce envirommental impacts and will
also reduce the use of raw material,
water and energy, which is always an
important driver for the industry. Sensor
networks are new instruments useful to
detect the conditions in remote places
i the physical world in environmental
monitoring applications such as pollution
monitoring, transportation management,
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Fig. 11 Typical system architeeture in JEPM

and intrusion detection. The air pollution
monitoring system designed fo give an
alarm about a potentially dangerous area.
The scope of ambient air monitoring
station at JKPM as,

+ SO,-AF 22M

= NOx-AC3ZM

« CO-CO12M

« RSPM — MP 101 ILCD (PM,/
PM, )

« Calibrator — MGC 101

« Fire Detection Alarm (FDA)

* Local & Ceniral Data Acquisition

« Electronic Display Board

«  Accessories like UPS, Gas Sampling,

Rack Cabinet, Calibration Gas
Cylinders etc.

15.ON-LINE STACK EMISSION
MONITORING SYSTEM

Online Continuous Stack Emission
Momnitoring System (CSEMS) are used
for the measurement of pollutants within
the stack emission. Monitoring within the
stack presents a number of problems due
to extremes of temperature, velocity of
sample and pressure. CSEMS is used for
continuous emissions monitoring in waste
incinerators, cement plants. Typically,
concentrations of H,O, CO,, CO, SO.,
NO, NO,, N,O. NH,, O, and TOC
(Total Organic Carbon) are continuously
measured.

The key features of on line stack emission
monitoring system as,

= Omnline monitoring systems provide
continuous measurement of data for
long periods of time.

« All the major steps are usually
automated i on-line analyzers.

« In case of sudden disturbance in the
system, on-line analyzers provide
timely  information for taking
immediate corrective/preventive steps.

16.CONCLUSION

We summarize ourfindings in a framewaork
that shows the perception of Indian
industries ofIndustry 4.0 technologies and
their relations with the expected benefits.
It is closely related with the Intemnet of
Things (IoT), Cyber Physical System
(CPS), information and communications
technology (ICT), Enterprise Architecture
(EA), and Enterprise Integration (EI). The
development of mdustry is an integrated
process of complexity andagility between
humanandmachine. Industiy4.0increases
the digitization of manufactiring with
CPS, in which comnected metworks of
humans and robots interact and work
together with information shared and
analyzed, supported by big data and
cloud computing along entire industrial
value chains. TFlexible and efficient
production becomes possible in Industry
4.0. Industry 4.0 mncreases cost and time
efficiency and improves product quality.
associated withthe enabling technologies,
methods, and tools. As a result, Industry
4.0 will accelerate industry to achieve
unprecedented levels of operational
efficiencies and growth in productivity.
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