SMART FACTORY, D-E63

FERNANDO SEPULVEDA
STUDENT ENGINEER INTERN 1l

a5 UTEP

National Security Campus M -' N E R s

Official Use Only (OUO) / Export Control Information | Contents of this presentation may contain Honeywell FM&T proprietary information.

EXPORT CONTROL INFORMATION

mmls atlo
tom g
these expor Iaws are'su

enéieéJ U S, §%Dll gt s’.le%t)sﬁﬂzs atcltgr% of

jéct to severe ¢ |m|na pena]t

NgrtT o'?mtcl'%} %}ltfo%alns t%chém aevgsrg%s (e)>;pt restncted by the

OFFICIAL USE ONLY

E beng)r(]err]n tfreorrgr%Jbllc releas%under the;rgec%(a{n of Qécr)Tr]matlon Act (U.S.C. 552),

ftl\fz recvte%% reﬂ}[','\ﬁ‘}én prub release.
ance Fca

The Department of Energy’s Kansas City National Security Campus is managed and operated by Honeywell N”&éj
Federal Manufacturing & Technologies, LLC under contract number DE-NAQ002839 .. o, o}




Overview

° Introduction
About Me

* Smart Factory Overview
Purpose
Industry

* Data
Data Feeds
Work Orders

* The POLCA Method
What is POLCA
How it is useful

*  Outcome
Future Work
Results

UUR - Internal Only



About Me

* The University of Texas at El Paso, Senior
Fall 2024
— B.S. in Computer Science, December 2024

* Hobbies:
— Running, Skiing, Climbing, Chess, Cooking,
Football, Soccer, Reading, Movies, Art etc.

Favorite Class in College:
— Machine Learning: Empowering computers
to learn from data

Post-Grad Plans:
— Masters in Al, continue with Research

What did | enjoy most this summer at

KCNSC?

— Data Science integrations in the Smart
Factory.

— Expand my network, learn about career
opportunities
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POLCA Project

Problem:

e Current manufacturing processes
exhibited in the plant are not very
efficient

* Frequent Bottlenecks and
Overproduction

* Poor Workflow and Inflexibility

* Excessive Work-in-Progress (WIP) and
Long Lead Times

e Misalignment with Lean Manufacturing
Principles
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Solution:

e Use Smart Factory data feeds to

prototype the POLCA production control
system for generating automated plans of
the day for manufacturing leaders to
validate and adjust as needed to
prioritize floor actions.



Purpose

* The purpose of the solution is to leverage smart factory data and POLCA to create an
adaptive and efficient production control system that addresses the key inefficiencies
and aligns the manufacturing processes with lean principles.

S 2= JEN - MO

Data is collected POLCA implementation Optimal production Time is saved
in Smart Factory uses data to compute control is outputted as a
recommendation
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Smart Factory

Read and Update:

Work Order Priority

only Updates are done via QGIS

GIS Map

RFID / Part Tracking

are done from SLS Database and Updates are done via SLS AP}

Architecture Relevant Requirements:

<200ms response time on any data requested
Combines multiple source systems into one
endpoint

Data streaming from source to endpoint with
<155 latency

Must support kerberos for persistent display
Future requirements for predictive modeling
Sample response: 40,000 rows, 12MB, using
aggregated data from MES work instructions
maximo MES work order tables, CMS >
responded in 54 ms
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* Backend view to
Smart Factory
operation

e Work processes
e Efficient architecture

e Real time data

POLCA data from MES,
ERP, etc.

e Dataiku is central hub



The POLCA Method

Paired-cell Overlapping Loops of Cards with Authorization

,,.e*;""" """""""" b -1 S e Less wasted time in planning
,,E % | PROCESSC | | . . .
* Efficient job authorization
! ‘ AB '."'..-"-. . ‘ ’ '.'-""" ° ° . °
, processp | =] o Higher priority to certain cells
SN --- K ~| o Prevents build-up of unnecessary
materials
PROCESS B
* Prevents bottlenecks

* It is a hybrid push-pull system that combines the best features of card-based
pull (Kanban) systems and push (MRP) system:s.



POLCA in Smart Factory

Smart BE Dashboard (5 Work Order Issues () Work Center Status  (®) Part Tracking (Il Factory Map <% ProductFlow 2 WO Priority @ PID Tracker (D Help
Factor p
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Implement
POLCA
processes

Generate
automated
plans
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Data Used

e MES Data

ERP Data

» workorderstatus_current_op _info

Dataset Schema

smart_factory api_tables_work_orders_1

-

 Work Center
* Work Orders
* OrderID

e Cards
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Accomplishments and Future

Progress

» Extraction Methods()

Calculated Key Metrics necessary to
compute using formulas described through
POLCA Book documentation

* Translated the POLCA process and
applied for Smart Factory use

e Skimmed and parsed the data into a
single dataset which can be used for
Smart Factory operation

e Created a Card Counter as provided in
POLCA book documentation along with
reusable code
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Next Steps

* Apply the POLCA dataset with code
written into a Virtual Interface

e Ensure POLCA operations take data

correctly
Data integrity

* Improvements

Take data from the floor manager
24/7 refresh rate

10



Lessons Learned

* Experience with Dataiku

e Experience with POLCA

* General manufacturing processes were new to me
* It is important to troubleshoot

* Don’t reinvent the wheel — if a simple process works well there is no need to make it
complicated

* KCNSC operations
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Thank you!

e Justin Talley - M

* Joseph Lipoff - TM
e Wyatt Pickett - TM
e Sam Thomas - PM
* E-63 Team

Key Takeaway: Improvement is always applicable
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