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The function of a LVA (Low Voltage Assembly) is

to provide electrical protection against thermal and
mechanical stresses of short circuit currents. This is
crucial in limiting the dangerous consequences of
excessive currents and separating the defective
current from the rest of the installation.




Problem
Overview

* The project endeavors to establish a
world-class Engineer-to-Order Low Voltage
Assembly center in El Paso, TX, for a futurist
data center that will be develop by a
company in the Computers Industry. By
leveraging Industry 4.0 technologies, the
UTEP Senior Design Team aims to optimize
a new assembly line for a completely new
LVA product, collaborating closely with
EATON to integrate sustainability, safety,
and standardization practices. The project
emphasizes efficiency improvements,
regulatory adherence, and meeting the
dynamic market demands for innovative
electrical solutions.




We were provided with
the proposed layout.
This assembly line will
produce Low Voltage
Assembly Units, and
the first goal was to
verify and validate that
the current layout
propose 1s accurate and
will be able to meet all
the requirements
needed.

Objective
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Equipment

People

Quality

Communication within the team and with Eaton engineers

During the past 3 months, we have been collaborating closely with Eaton's engineers, plant
manager and workers to improve and optimize the proposed layout that we collaborate to
produce. Getting into workshops, we all analyze what we see on paper to transfer it to real
life, so we can obtain possible problems that the assembly line may encounter.
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Built kit carts, work tables
and line components
with plastic tubes and
cardboard to visualize

and simulate assembly

Implemented a5 S
workshop with the
collaboration of Eaton
Employees.

Removed old tape from the

floor and taped the corners

of all of the components in
the line.

Communication within the team and with Eaton engineers

Finishing up any last
modifications to the
poster, simulation and
presentation.

line.

Apr 14-Apr

Feb 9-Feb 19 Mar 5-Mar 8 Mar 26-April 5

Collaborated with Eaton
employees in workshops
to meet project
requirements based on
lean manufacturing
methodologies.
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Gathered information Designed and improved
more kit carts and line
components considering
ergonomics for the

operators.

Met with Eaton
engineers and
project managers to
discuss project
objectives.

provided by Eaton to
start working on

poster, presentations,

report and simulation.




Methodology

The CAD Drawings and Layouts for the
new LVA assembly line has been
defined and were ready to be
implemented using Industrial,
Manufacturing, and Systems concepts.
The objective is to validate what has
been defined electronically (CAD
Drawings) in order to be safe, efficient
and functional. Many methodologies
were implemented throughout the
whole collaboration process between
UTEP Senior Design students and
EATON Employees

"Not every technique is one-size-fits-all"

or
"Each technique isn't a universal solution."

AUTODESK
AutoCAD



Methodology: Engineering
Design and Techniques
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For the hands-on aspect of this project, Eaton's
engineers used, for the most part, the Lean 3P
(Production, Preparation, Process) methodology,
as depicted in the movie "The Founders." This
approach, known for its emphasis on innovation
and efficiency, guided our team through the
design process. To ensure the feasibility of
EATON CAD layout proposal, EATON conducted a
series of Rapid Improvement Workshops in
collaboration with UTEP students. These
workshops facilitated constructive feedback and
fostered a culture of continuous improvement
ithin our project.

MULTIMIX
!

3P METHOD

Preperation

Process

Here, the focus is on the actual steps
involved in production. From
procuring raw materials to the final

This involves setting up the
production environment for success.
It includes choosing the right
equipment, layout, and materials to
ensure seamless production.

The first "P" focuses on the actual

~ production line. The goal here is to
create a workflow that maximizes
efficiency, minimizes waste, and
optimally uses resources.

quality check, each step is scrutinized
for potential improvements. =




Methodologﬁ Industry 4.0 and Engineering Concepts/Principles

JACK

Input basic data

Data

acquisition )
‘Work station 1 ‘Work station 2 ‘Work station n

Operating ; ;

ressources Task e.g. drilling, insertion

layer ~ Technical feasibility -

Human S
ressources
layer

N Calculation advanced data
Economic 2 =7 Customer takt time
data E ’ {
layer b= | %
Ergonomic -
data Y IS e ¢ S e ¢ S | RULAscore
layer

3 Ergo-time (tasks) ][ 3 Ergo-time (tasks) ] [ 3 Ergo-time (tasks) ] | [~ Ergotakt indicater
ErgoTakt

layer |

— Process chain
optimitzation

Min. (| Ergo-time workstation i - Ergo-time workstation j | ) ,i#j, i [1....m], m = number of workstations
optimization algorithm

g o=

D000 S

Run Advanced

4 v 53 X f | Name Experiment1

Warmup Time 0.00 8:00:00 AM 2 11/15/2023 o~

Optimizationl . o
Stop Time 28800.00 4:00:00PM 3 [11/15/2023 o~ P I t D h
Repicotons per scerars 100 opuiation vemograpnics

Parameters Scenarios 5 = (. Sk N ] Set model to selected scenario Population by Race/Ethnicity

= @Parameters Separator1X Separator2X Processor1X Processor2X ‘CombinerZX Combiner3X E I e Ct ro n | c M e d | C a I R e CO rd ( E M R )
:eparawgi Center 70 70 64 64 58 58
eparator.
All-Left 61 55 55 d
Broeeorix | S0 o > > and U.S. Census Bureau Data
B Combiner2x Far-Apart 64 55 55
Bcombiner3x Close 64 61 55

EL Paso, TX:

e  80% Hispanics

*  The average height:
o Manis5’9,

8 MUDAS o Woman 5’4
Types of Waste

PDCA

E G Transportston




Ergonomics

After reviewing Eaton's current kit carts and worktables, we identified an opportunity to enhance them using
Creeform materials. This decision was informed by a demographic study we conducted, leveraging data from
Electronic Medical Records (EMR) and the U.S. Census Bureau. Our analysis revealed that the average height of
Eaton's workforce is between 5'4" and 5'9", including both men and women of Hispanic descent.

Based on this data, we opted to set a height limit of 5 feet for the components. This modification aimed to improve
accessibility and safety for operators, ultimately enhancing their performance.
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Industry 4.0

Below is the virtual reality video that was provided to us by Eaton management which
shows the assembly lines layout with all its required components as well as

our Industry 4.0 simulation. The VR video aided us with the design of the

simulation as it allowed us to effectively oversee the layout with the approach to
propose this tool to Eaton for future advancements.
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https://drive.google.com/file/d/1g5CaZgc4dtJtBo4FWNdAQDCBLjBdUiqh/view
https://drive.google.com/file/d/1g5CaZgc4dtJtBo4FWNdAQDCBLjBdUiqh/view
https://drive.google.com/file/d/1g5CaZgc4dtJtBo4FWNdAQDCBLjBdUiqh/view

Results

* For our results we were able to validate
the assembly line's layout with our
industry 4.0 simulation as well as our
successful collaboration with Eaton
employees through our lean
manufacturing workshops. We verified
that the layout of the line will have a
continuous flow with a pull system being
integrated and most importantly a safe
environment for the operators to work.
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K Together we can create a zero incident safety culture.




safety, and welfare, as well as global, cultural, social, environmental, and economic factors.
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work safely - : =
prevent incidents reduce risk

remove hazards protect co-workers

BRIGHTLAYER ENERGY TRANSITION SUSTAINABILITY

E:T-N Together we can create a zero incident safety culture.

How we're bringing the
digital future into focus

Advancing a new
energy future

Eaton operations to be
carbon neutral by 2030

[ ]
A B ET 2 e ability to apply engineering design to produce solutions that meet specified needs with consideration of public health,

JACK

Population Demographics

Population by Race/Ethnicity

Electronic Medical Record (EMR)
and U.S. Census Bureau Data

EL Paso, TX:

*  80% Hispanics

*  The average height
o Manis5’9,
o Woman5'4

Hispanic (60%)




ABET 3 Effective Communication
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ABET 5 : function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives

During the past 2 months, we have been collaborating closely with
Eaton's engineers, plant manager and workers to improve and
optimize the proposed layout that we collaborate to produce.
Getting into workshops, we all analyze what we see on paper to
transfer it to real life, so we can obtain possible problems that the
assembly line may encounter.

- Space between
structures

- Cranes positioning

- Ergonomic workstations

- Compliance with

measurements
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ABET 7: APPLICATION OF NEW KNOWLEDGE AND
LEARNING STRATEGIES

Since the start of the project, Eaton has provided us with some great knowledge regarding different
methodologies that are helpful for optimizing the assembly line. This methodologies have been useful
tools to deliver potential and professional solutions as well getting us closer to our goal. Throughout this
project we have incorporated Industry 4.0 solutions which is known as technological advancements such
as simulations, data analysis or even ergonomic report which we used to verify and demonstrate positive
results to our project mentors. We also know that technology is advancing rapidly in today's world, and we
are not far away from Industry 5.0 being the essential piece for manufacturing processes and
optimization.

Below is a V|deo that demonstrates how Eaton started to use Industry 5.0 in the installation of the LVA

P
_. [ |::)
https://drive.google.com/file/d/1g5CaZg WASTES

OF LEAN L]
c4dt/tBo4FWNJAQDCBLjBdUigh/view @ o ®

Al Video

DEFECTS



https://drive.google.com/file/d/1g5CaZgc4dtJtBo4FWNdAQDCBLjBdUiqh/view

Conclusion

CONCEPTUAL AND
DESIGN
PROCUREMENT AND
INSTALLATION
LOW VOLTAGE
ASSEMBLY LINE
UPGRADES AND TESTING AND
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PRODUCTION AND l
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