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Abstract— Efficient rework management is very essential
in modern manufacturing environments for optimizing
production flow and minimizing downtime. This paper
presents the development of a tracking system for
monitoring the movement of units between the main
production line and the rework station at the Schneider
Electric SEIPL plant located in the Attibele, Bangalore.
This proposed system aims to enhance visibility, reduce
delays, and improve overall efficiency by providing
real-time tracking of the rework units. Various tracking
technologies, such as barcodes, RFID and 10T- enabled
solutions have been evaluated for the present industrial
setup. As there in no existing MES system used in the
plant right now, this proposed tracking system aims to
replace the need for an MES system and serves as a
cheaper alternative. Implementation of this tracking
system helps in the digitization of the movement of meters
and provides real time traceability. This system also helps
in identifying bottlenecks and optimize resource
allocation. The findings from this study provide valuable
insights into the impact of digital tracking solutions on
production efficiency and serve as a foundation for
further advancements in smart manufacturing.

Index Terms—Barcode, Rework, Tracking System, Ul
I. INTRODUCTION

Failing of meters during testing is inevitable in any
manufacturing plants. It could be due to numerous
issues ranging from supplier issue to machine failure.
Product rework is an inevitable process that occurs
due to defects, quality issues, or process deviations.
Managing rework efficiently is crucial to maintaining
production efficiency, reducing waste, and ensuring
product quality. However, in this plant tracking the
movement of units between the main production line
and the rework station remains a challenge.

Currently in the plant a manual tracking system is
used which consists of the yellow tag system. This
system involves using a yellow tag to mark the units
that must be sent to rework station. All the
information regarding the unit must be entered on the
yellow tag manually by the operator. These might

include various key information such as movement
number, operator name, reason for failure and the
details of the unit that failed. But this system leads to
numerous mistakes and confusion and lacks any kind
of digital tracking.

In most cases when a meter fails, the operators keep
all the meters that failed to a side and tend to write in
random reasons on the yellow tag and sends it to the
rework station. Hence the main point of this project
was to eliminate the yellow tag system.

To address this issue, a digital tracking system can
provide real-time visibility into the rework process,
improving traceability and decision-making. This
makes the jobs easier for both the operators at the line
and for the operators at the rework station and
provides real time tracking and visibility for all.

Il. BACKGROUND

In modern manufacturing, rework is an unavoidable
process that occurs when products deviate from
quality standards and require modifications before
being released to customers. Efficient tracking and
management production efficiency, reducing costs
and ensuring timely delivery. However, in many
industrial setups, rework tracking is still handled
manually, leading to inefficiencies such as misplaced
units, process delays, and inaccurate data recording.

At schneider electric SEIPL plant, rework units were
previously tracked using manual logs and yellow tags
making it difficult to efficiently monitor unit
movement. To address this issue, a barcode-based
tracking system was developed.

I11. OBJECTIVES
The primary objective is to develop and implement a

digital tracking system for monitoring the movement
of units between the main and production line and the
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rework station at the Schneider Electric SEIPL plant.
Specific objectives are:

1. To analyse the existing rework tracking process —
Identify inefficiencies, bottlenecks and challenges in
the current manual or semi-automated tracking
system.

2. To evaluate suitable tracking technologies — Asses
various technologies such as barcode system, RFID
system or 10T based tracking system.

3. To design and develop a digital tracking system-
Implement a real-time tracking solution that enables
seamless monitoring of rework units.

4. To improve visibility and traceability- Ensure
accurate and real-time tracking of units moving to and
from the rework station.

5.To optimize production flow and resource
utilization- Minimize downtime, enhance process
efficiency, and enable better decision-making through
automated data collection and analysis.

6. To assess the impact of the tracking system —
Evaluate the improvements in rework process
efficiency, production cycle time, and overall plant
performance after the implementation of the tracking
solution.

IV. METHODOLOGY

Literature Review

v

Analysing the
shopfloor

V
Root Cause Analysis
and Issue
Identification

v

Finding Solutions

e N
Implementing
Solutions

The development of a rework movement tracking
system follows a structured methodology consisting
of 5 key steps: Literature review, shop floor analysis,

root cause analysis and issue identification, finding
the solutions, and implementing them.

A. Literature Review

The study begins with comprehensive review of
existing research on rework management, tracking
technologies, and smart manufacturing solutions.
Various digital tracking methods were looked into.
This step helps in understanding best practices,
evaluating the feasibility of different technologies,
and identifying gaps in current industrial applications.

B. Analyzing the shopfloor

A detailed analysis of the production and rework
processes at the Schneider Electric SEIPL plant is
conducted to understand the movement of units,
workflow patterns, and existing tracking mechanisms.
I spent three weeks on the shop floor working on the
lines with the operators to observe and identify the
mistakes. Through this process | was able to
understand the processes and identify mistakes that
occurred on the line which weren’t in the system.

C. Root cause analysis and issue identification

A structural approach such as the cause-and-effect
diagram was used to identify the root causes that send
a unit to the rework station. Common issues such as
missing or misplaced units, lack of real-time visibility,
delays in processing, and manual data entry errors are
analyzed.

D. Developing solutions

After careful considerations, using RFID and lot
based systems were deemed not to be viable in this
process, taking into consideration, the present state of
the plane and other factors such as budget, time, and
ease of usage. A comparative analysis is performed to
select the most appropriate solutions that meets the
plants requirements. The barcode system was selected
for the development of the tracking system. A Ui was
designed for the same.
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E. Implementing solutions

The selected tracking system is implemented in a
phases manner, starting with a pilot project on a
specific production line or rework station. Demo
sessions are conducted for the managers and the
operators. Performance metrics are compared with
baseline data to evaluate improvements in rework
tracking efficiency, reduction in process delays, and
overall production optimization.

This methodology ensures a systematic and
data-driven approach to developing a robust and
efficient rework movement tracking system,
contributing to enhanced production performance and
digital transformation in manufacturing.

V. COMPARATIVE STUDY OF TRACKING
SYSTEMS

To determine the most suitable tracking system for
monitoring rework unit movement, various tracking
technologies were evaluated. This comparison
considered factors such as cost, implementation
complexity, accuracy, real-time visibility and
integration with existing systems. The primary
contenders included barcode system, RFID, and lot
based tracking system.

Criteria Cost Implementation  Accuracy = Real-ime | Infrastructure Scalability
Complexity & data access  requirement:

Barcode npk

RFID

While RFID and loT based tracking systems offer
real-time automation and batch scanning capabilities,
they involve higher costs, complexity, and
infrastructure modifications. Given the plant’s
requirements, barcodes provided the best balance
between affordability, accuracy, and ease of
deployment, making them the optimal choice for
tracking rework unit movements.

VI. WORKING OF THE TRACKING SYSTEM

The barcode system was implemented in the
following manner. Each meter will be equipped with
barcodes that are integrated with the ERP systems.
The two ERP’s currently being used in Schneider are
Lean Digitization System (LDS) and SAP.

For a unit to be sent to the rework station, it must’ve
failed testing at least three times. When a meter fails,
details such as the unit reference, number of times the
unit has failed, location of the unit including the line
and station in which it has failed, and the reason for
failure along with other details. Each time the meter is
kept back for testing, the barcode must be scanned to
record the number of times the unit is being tested and
failed. This eliminates the need for the yellow tag and
manual entry of details.

When this unit is sent to the rework station, and once
the operators scan this barcode all the details
pertaining to the unit will be visible to the operator.
Making it easier for the identification and correction
of the defect. This system helps in real time tracking
of the unit. Once the unit is scanned at the rework
station, the location information of the unit will also
be automatically changed. Making it easier for
locating units.

A user interface was created for the same. This Ul
consists of 4 pages — Home, Rework, Tracking and
History. This was developed in such a way that the
manual data entry will be completely eliminated and
all information can be digitized making it easier to
retrieve data anywhere and anytime.

1060 REWORK MOVEMENT TRACKING SYSTEM DATE
HOME START REWORK TRACKING HISTORY
METERS SENT FOR REWORK TOTAL:
MOVEMENT NUMBER LINE UNIT REFERENCE NO| DATE OF ENTRY | FAILURE REASON STATUS
FINISHED METERS TOTAL:
MOVEMENT NUMBER LINE UNIT REFERENCENO = DATE OF ENTRY | FAILUREREASON  STATUS
A. Home page

The home page is the first screen that will be
displayed when the system is opened. The home page
displays all the information about the units that have
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been sent to rework and the units that have been sent
back to the line.

LoGo REWORK MOVEMENT TRACKING SYSTEM | DATE

HOME START REWORK TRACKING HISTORY

SCAN UNIT ‘

MOVEMENT NO | START

UNIT DETAILS

LINE:

STATION:

UNIT FAILED:

NO OF TIMES OF FAILURE:
REASON FOR FAILURE:
DATE AND TIME OF FAILURE:

PREVIOUSLY SENT FOR
REOWRK: YES/NO

ROOT CAUSE OF FAILURE

FINISH SCRAP HOLD ISSUES +

B. Rework page.

The rework page allows you to start the rework. The
process begins when the operator scans the unit and
all the information about that unit will be displayed.
The operator starts the rework once the start button
has been clicked. Space has been provided for the
technician to enter their root cause. They have been
given different options at the bottom which allows
them to take the necessary actions. The finish button
allows them to finish the rework and send it back to
the lines. If a unit is not salvageable it is considered
scrap. If the operator wants to hold the unit and work
on something else, that option has been provided too.
If the operator finds and issue not related to the meter,
that can be reported. External issues are mainly of 5
types — Design, SQE, Maintenance, Methods and
Production.

L0Go REWORK MOVEMENT TRACKING SYSTEM DATR

HOME START REWORK TRACKING HISTORY

SCAN UNIT
REWORK UNIT NO

UNIT DETAILS

UNIT:

LINE

STATION FAILED:
REWORK NO:

NO OF TIMES OF FAILURE
NO OF TIMES IN REWORK:
UNIT LOCATION:
CURRENT STATUS:

START REWORK FINISH

COMMENTS

C. Tracking page

This page allows you to track any unit at any time. By
scanning the unit or by manually entering the unit
details, the location and other information of the
particular unit will be displayed.

1060 REWORK MOVEMENT TRACKING SYSTEM TATE
HOME START REWORK TRACKING HISTORY
]
DATE + SEARCH

UNIT REASON FOR FAILURE CURRENT STATUS CURRENT LOCATION

D. History page

This page displays the history of all the units that have
been worked on. The desired date can be selected or
the desired unit details can be entered manually onto
the search bar to retrieve all the necessary
information.

VII. APPLICATIONS

A.The system provides detailed insights which help
quality managers and operators to identify trends,
perform root cause analysis and implement targeted
corrective actions to improve overall product quality.
B.By tracking units in real time and monitoring
rework cycles, the system enables managers to
identify bottlenecks and inefficiencies in the line.
C.The data can be leveraged to schedule preventative
maintenance, calibrate testing equipment, or adjust
manufacturing processes, ensuring that production
machinery operates efficiently and reliably.
D.Detailed record-keeping of every unit’s
journey-from initial production through rework
cycles-ensures robust traceability.

E. Enhancing customer satisfaction
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VIIl. RESULTS

The implementation of the barcode-based tracking
system successfully digitized the movement of rework
units, improving traceability and operational
efficiency at the Schneider Electric SEIPL plant. A
dedicated Ul was developed to display unit
information in  real-time, enabling seamless
communication between the production line and the
rework station.

A. Enhanced efficiency in rework operations

The automated tracking system streamlined rework
operations by reducing the time spent on identifying
defective units and retrieving information. The Ul
allows operators to quickly access rework
instructions, minimizing downtime and ensuring that
repairs start immediately. Additionally, since all
information is digitized, there is no dependency on
physical logs, reducing administrative burden and
improving data accuracy.

B. Improved tracking and data visibility

With the new system, each unit is scanned using a
barcode containing detailed information such as
product specifications, defect type, and rework
instructions. When an operator scans the unit at the
production line, all relevant data is instantly
displayed, eliminating the need for any paper work.
This real-time data accessibility has significantly
reduced errors, misplacements, and delays in the
rework process.

C. Data digitization

By implementing this system, the entire rework
process has been digitized, ensuring all unit
movements and status updates are recorded in a
centralized database. This digitization provides
valuable insights into rework frequency, defect trends,
and process inefficiencies, allowing for continuous
improvements in production quality. The collected
data can also be leveraged for predictive analytics,
enabling proactive decision-making to reduce defect
rates and optimize production flow.

D. Quantifiable improvements

A comparative analysis of key performance indicators
(KPIs) before and after system implementation
revealed significant improvements:

1. Reduction in rework processing time by
eliminating manual data retrieval and entry.

2. Increase in tracking accuracy, ensuring that no units
are lost or misplaced during transit between
production line and rework station.

3. Improved operator productivity, as workers spend
less time searching for information and more time
performing rework tasks.

Overall, the barcode-based tracking system has
enhanced visibility, efficiency and traceability in the
rework  management process. This digital
transformation not only improves current operations
but also sets the foundation for further advancements
in smart manufacturing and Industry 4.0 initiatives.

IX. DISCUSSIONS

The implementation of a barcode -based tracking
system for monitoring rework unit movements at the
schneider Electric SEIPL plant has demonstrated
significant improvements in traceability, efficiency,
and process automation. The comparative study
between barcode systems, RFID, and loT-based
tracking solutions highlight the advantages and
limitations of each technology.

The choice of a barcode system was primarily driven
by its cost-effectiveness, ease of implementation, and
reliability, making it the most suitable solution for the
given industrial environment.

CONCLUSION

Effective rework management is essential for
maintaining production efficiency and ensuring
product quality in manufacturing industries. This
study focused on developing a digital tracking system
to monitor the movement of units between the
production line and the rework station at the
Schneider Electric SEIPL plant.

Through a systematic approach involving literature
review, analysis, root cause identification etc, key
inefficiencies in the existing rework tracking process
were identified and addressed. The implementation of
the real time tracking system using various other
technologies were tested and compared to find the
best possible solution for the existing problem.

The findings from this study highlight the potential
benefits of digital tracking solutions in rework
management, contributing to improved resource
utilization and production performance. This research
also serves as a foundation for further advancements
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in smart manufacturing, with the possibility of scaling
the tracking system to other production processes.
Future work can explore advanced data analytics,
predictive.
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