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Abstract : Simulation is an important technology for developing planning and testing models to improve decision-making, design
and operation of complex and intelligent manufacturing systems. It can also help companies evaluate risks, costs, operational
constraints, impact on operational performance and the road map for Industry 4.0. Modeling methods and simulation techniques
are often powerful tools to analyse the best industrial plant structure. In fact, these methods allow you to explore the most
important properties or parameters in a relationship. The contribution deals with the design of the layout solution of production
premises with regard to equipment downtime and spatial use. Arrangement of equipment refers to the course of activity of
physical facilities, for example, machines, equipment, devices, etc., in such a way that the progress of the material is as fast as
possible with the lowest possible costs and with minimum demands on the care of the product from the reception of raw material
to the transportation of the final result. A fundamental part of any association, the layout of the plant requires legitimate thinking
and vision so that there are no problems in the work cycle. So, simulating the plant layout is the first step to create such plants so
that we have an overview of most of the factors like cycle time, space, machinery requirements, etc..
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1. INTRODUCTION

In today's competitive market, the survival of any industry depends largely on response time, production costs and manufacturing
flexibility. A manufacturing company must have an efficient production system to accomplish its task. The plan should consist of
people, equipment, and processes designed to integrate the resources and processes that drive the company's operations [3]. Well-
designed resources will be useful for asset management during efficiency and productivity, reducing production cycle time and
resource delivery time. Plant layout is a very critical part of running an efficient and cost-effective business. All work areas,
production lines, material stores, etc. should be designed to perform at the highest speed and correspondingly shortest cycle time.
When designing a plant layout, it is necessary to take into account all functions within the enterprise. The proposal must include
not only the needs of the current business, but should also include provisions for future expansion. This is included to avoid
frequent and costly design changes as demand increases. For any effective plant layout, various factors like direct and indirect
costs incurred, space utilization, operator efficiency, arrangement of various equipment’s, material handling etc. are considered.
This has been one of the top priorities in manufacturing industry and any other industry. Facility layout design deals with the
optimal design of any plant, assembly line, etc., based on the shortcomings of the current layout. Designing such an arrangement
requires various information such as process cycle time, distance travelled, plant area, number of machines, operator efficiency,
takt time, process time, etc., which are either calculated or obtained from internal data. [26]. Witness simulation is another way to
show how development will deliver benefits as it is done at low cost and with minimal disruption to existing production activities
[10, 11]. The Witness simulation site is a product of the British Lanner Group [12] and is one of the world’s most successful
production simulations. A good plant structure will have a small flow of material that will increase production [13] [14]. By
imitation, benefits that are more important than real-life testing are provided in terms of cost, time and repetition where
variability, disruption, and complexity exist. It is necessary to make institutional planning and planning before any factory is set
up to ensure a sustainable process and reduce losses [15 - 17].

2. Industry 4.0

“Industry 4.0 is an acronym for the fourth industrial revolution defined as a new level of planning and management of the entire
product life cycle chain, which aims to have a growing demand for individual customers. The main goal of Industry 4.0 is to
satisfy the needs of every customer in areas such as order management, research and development, production authorization,
deliveries to processing and recycling of products [3]. The need of Industry 4.0 is to transform the conventional technology and
self-learning of the devices to improve their overall performance and environmental management correction by the environment
[8]. Industry 4.0 aims to build an open, intelligent production platform for industrial network information application [9]. Real-

JETIR2209447 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ‘ e419


http://www.jetir.org/

© 2022 JETIR September 2022, Volume 9, Issue 9 www.jetir.org (ISSN-2349-5162)

time data tracking, tracking product status and positions, and capturing production control instructions are key requirements of
Industry 4.0 [10].

3. Simulation in Industry 4.0

Organizations, supply chain, equipment, tools and information systems are required in a product where various processes and
behaviors are modeled. For example, as with manufacturing simulation, modeling is required to support operations outside of the
manufacturing area. It is very important to assess the performance of the product design, support the development and validation
of product process data and their impact on the performance of the company as a whole. Alternative planning, analyzing the order
and flow of objects in production facilities and lines, performing energy planning analysis, determining production and processing
needs, training production and support personnel in systems and processes are essential to the development and validation of
simulation models. The important steps for the simulation are given below [27].
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Figure 1. Simulation and modeling for design and operation of manufacturing [27]
4. Witness Simulation

Simulation modeling processes: The process of creating and analyzing a digital prototype of a real physical model. WITNESS is a
simulation software package from Lanner Group. It is the culmination of more than ten years of computer simulation
development experience. This experience led us to develop a visual, interactive and interpretive approach to simulation without
the need for compilation. WITNESS is used to simulate entire production runs at any time period. This allows the people
designing the equipment to gain insight into how production lines might actually work. This is a good way to anticipate and solve
any problems and inefficiencies that might occur if the production lines were built in their current configuration. WITNESS
makes visible all production bottlenecks, over-utilized resources, too small or large storage areas and any potential problems with
respect to part processing work. WITNESS simulation software helps in creating a simulation model, which is nothing more than
a dynamic representation of a certain part of the real word, which is sufficient for the visualization using this model to be an
accurate enough predictor of reality. WITNESS is a comprehensive simulator of discrete events and continuous processes. It is
intended for modeling the dynamics of complex systems. It is an established simulation tool used by thousands of organizations
worldwide to analyse and validate business processes, achieve desired process performance, or support continuous process
improvement activities. WITNESS provides a graphical interface for creating simulation models. It enables the representation of a
real-world process in a dynamic animated computer model and enables automation of simulation experiments, optimization of
material flow across equipment, and generation of animated models [28].

Today, more than 6,500 WITNESS systems are in use worldwide in organizations ranging from automotive to pharmaceutical,
aerospace to electronics, hospitals to banks, airports to defense and more. WITNESS Manufacturing Performance Edition is a
version of WITNESS specifically designed for manufacturing applications. It is ideally suited for various production and
warehouse layout and logistics modeling scenarios. [5] Witness is discrete manufacturing process modeling, simulation and
optimization software for flow research and supply chain analysis, equipment design, production planning and operations
management. [19]
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Figure 2. Witness Logo
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4.1 Features of Witness:

It is a fast, productive predictive simulation desktop software for professional modelling and
application development. Some features are as follows:[5]

e Discrete Event and Continuous Modelling
e 2D and 3D Modelling Environment

e Interfaces for Data Driven Modelling

e Simple, Powerful Logic Coding

e Embedded Business Intelligence

4.2 Applications

Applications of Witness software can be found in Production Flow Process-
[ Facility Planning,

[l Process Optimization,

1 CIM/FMS Setup,

LI Assembly Lines Design,

[0 Complete Plant Setups,

LI Production Throughput,

I Bottlenecks Management,

LI Inventory Control,

[1 Six Sigma Planning,

[ Resource Utilization,

LI Production Scheduling,

[0 Layout Planning,

[ Statistics in Production Flow Environment etc.

This software is widely used in automotive, aerospace, defence, food and drug processing, health care and consumer products
industries.[5]

4.3 Benefits

Witness has better resolved rules, where it is possible to set, for example, a change in the length of the blank at the entrance and
exit. It is modular, has many output options and display options. [5 & 19]

1. Quickly create powerful models that represent your business

2. Experiment and optimize with the integrated WITNESS experimentation framework
3. Flexible connectivity with enterprise and local data sources

4. Develop predictive simulation applications for use by non-modelers

5. Highly rated resources for customer support and simulation projects

6. Joining data tables can be done to CSV files and Excel ranges

7. Predictive maintenance of Industry 4.0 machines can be modeled including functions:

* Breakdown Interval Remain
* Stoppage Interval Remain

* Trigger Breakdown

« Trigger Stoppage

4.4 Witness Work Flow

a) Goal setting: This is the first and most important phase of any simulation project. The goal of any simulation project should be
to make better business decisions. You, as a simulation modeler, need to understand this business decision because it will likely
have important implications for the content of your simulation model.

b) Model scope and level of detail: The scope of a simulation model refers to where it starts and where it ends. It is important to
limit the scope of the model as much as possible. When it comes to the level of detail contained in a model, the golden rule is to
model the minimum necessary to achieve the goal of the model. [5]

¢) Data collection: Information for a model is likely to fall into one of three categories,

* Available — the data is readily available and in a suitable form that the model can use immediately.
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* Not available but can be collected - the data is either in the wrong format or has not been previously sorted. You may need to do
a small work study to collect this type of data (for example, manual timing of certain processes).

* Not available or collectible — data is not currently available and not easy to collect (for example, for a model of a new greenfield
factory with new machinery). If data is not available or collectible, you must use estimates.

d) Model structuring: An important last step before creating a simulation model is its structuring. This will identify the most
difficult areas to model and highlight any other data requirements that may have been overlooked until now, such as the transfer
time of parts between processes.

e) Building the model: It is recommended to build the model step by step and thoroughly test each stage before building the next
stage. Doing this makes it easier to find problems in the model than if you had to search the entire model. This ability to build a
model incrementally, testing each section as you go, is a powerful aid to productivity and generates

confidence in the validity of your model.

f) Running the model: After defining, displaying and detailing the elements of your model, we can immediately run it and then
modify it by adding, changing or removing elements. You can then run the model again to assess the impact of these changes.
[19]

g) Report generation: After building and running a model, you can use WITNESS reports to help you choose between
alternative modeling scenarios.

h) Model testing: Simulation model testing consists of verification and validation. The verification and validation phases of a
simulation study are usually iterative in that they involve revisiting some of the phases already described. For example, the model
may require the addition of some processes that have not yet been modeled, thereby increasing the scope of the model.

i) Experimentation: When you are confident that the model resembles the behaviour of the real situation, you can explore a
number of "what if" scenarios. The scenarios were to be defined within the original objectives of the simulation study. [19]

i) Presentation of results and implementation: How to present results depends on the size of the simulation project and the
culture of your organization. An animated model provides an effective communication tool to support business decisions,
especially if you have enhanced its graphical representation.
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Figure 3. Witness Layout Example
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Figure 4. Flow Chart of the Witness Software

4.5 Sample Model (Hypothetical Model)
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Figure 5. A simple facility layout hypothetical Model in Witness Simulation Software

5. Identified Research Gaps

7 Implementation of appropriate representation, both physical and management solutions.
LI Lack of complex system modeling and simulation.
[1 Lack of standardization.

[ After Studying Several Research papers we found that Proper Accuracy is missing in existing simulation software’s.
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6. Problem Identification

I This Research work has been proposed in respect of a medium scale industry based in Bengaluru. This Industry basically
manufactures Mattresses, Sofas, Bed sheets, Blankets and Pillows etc.

7 Plant layout is the physical arrangement of equipment and facilities within a plant. i.e., the grouping of equipment and
operations in the factory for the greatest degree of efficiency. Optimizing the layout of the plant can improve productivity safety
and quality of the products. Unnecessary efforts of material handling can be avoided when the plant layout is optimized. This is
valid for:

LI Distances through which the material has to move.

[ Distances equipment has to move.

I Types of handling equipment needed.

LI Distances operator has to move.

7. Existing Layout

R[R RIR

R|R RIR

R|R R|R S$= Stitching Machine

R|R RIR R=  Racks for Raw

[ Storage

R|R R|R Materials

rR|R rIr . ; C/T= Cutting Table

RIR RIR Storage " = AC/T= Automatic cutting
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Figure 6. Existing Layout of Plant

7. Objectives of the Research

[7 Study of Industry 4.0 and its components.
LI To Study WITNESS Simulation Software.
I To ldentify application of WITNESS Simulation Software in layout Optimization.

8. Proposed Methodology

This Research work that has to be done in respect of a medium scale industry based in Bengaluru. This Industry basically
manufactures Mattresses, Sofas, Bed sheets, Blankets and Pillows etc. The first task which this research accomplished was to
acquire the current layout. This was done using Auto Cad software. The layout that | am proposing in this research work was
meant for improving

the current layout.
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Figure 7. Proposed Research Methodology Flow Chart

9. Discussion & Conclusion

The main objective of this paper was to discuss how manufacturing simulation is digitization and how it affects the Indian society.
So, we had our view on production simulation, its applications and benefits in industry. The objective of this research is to
analyse the existing layout and also design a new plant layout using Witness software. We will simulate the layout using software,
then efficiency of the machine will increase and productivity will also be increased. The obtained study will show an
improvement, an increase in work efficiency, by reducing the distance between the machines. Knowledge of the production
system can be used to improve the factory system to achieve better performance and consequently increase productivity and
reduce waste to gain more profit. Finally, we can say that simulation is a way of digitization to get a virtual view of the future in
advance.
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