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Connected Manufacturing : i 4 : PRECISION ELECTRIFIED RELIABLE = SUSTAINABLE
! s : . . ENGINEERING SOLUTIONS PERFORMANCE FUTURE
Automation + Data + Intelligence | o |

Connected Manufacturing.
Smarter Operations.

Industrial automation, lloT, data analytics,
and Al-assisted operational intelligence.

- e “
A = T 8 = _ ¥ lu’u’]’:‘:,
ENGINEERED BUILT FOR DATA-DRIVEN Independent engineering concept
FOR RELIABILITY OPERATIONS SYSTEMS . e P
No company, client, or facility affiliation. CONNECTED

MANUFACTURING




Future State, Industry 4.0

(Connected Plant Intelligence):

| ) Move from isolated to connected intelligence
Bring together PLC data, sensors, maintenance logs,
downtime history, quality records, production reports,
and operator knowledge into one connected,

Al-assisted lloT intelligence layer.

Organize plant information into actionable insights
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CONNECTED DATA SOURCES
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PLC Data & Sensors & Maintenance Logs&  Downtime  Quality Records & | Production
Machine Alarms ligT Devices Repair History Logs Defect Trends Reports
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AI-ASSISTED lloT INTELLIGENCE LAYER

The system provides a practical dashboard for: @ %% /i-/i
@ Faster troubleshooting == J 5
S - o Data Integration & Pattern Recognition & Roct Cause Predictive Insights & Knowledge Capture &
@ Better VISlbI'Ity into recurring machine issues Contextualization Al Analytics Analysis Recommendations Retention
@ Improved maintenance planning
@ Stronger production and quality tracking
@ Leadership-level KP| awareness ACTIONABLE OUTCOMES
& Long-term knowledge retention = ®e
7= | R am @ 2
- — ‘ = ‘ ~— i
: . : Real-Time Smart Alerts & Custom Reports & Knowledge Base & KPI Visibility for
3) Support people with better information Dashboards Notifications Analytics Past Solutions Leadership
P oal: Not to replace experienced employees,
A Goal: Not t | o] I
l...\ but to support them with faster access to data,
: - e
patterns, and previous solutions. o f
& Q _~/, INDUSTRY 4.0
©

Outcome: Faster decisions, fewer repeat issues, better maintenance planning,
stronger quality control, and improved plant performance.
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Connected. Intelligent. Actionable.



Industry 4.0 System
Architecture:

1)

2)

3)

Connect approved plant data from PLCs, ,
sensors, MES, maintenance logs, quality
records, and production reports into one
structured data hub.

Analyze patterns and recurring issues o
using an Al layer that supports root-cause : A
trends, downtime visibility, predictive : :
maintenance, and quality monitoring. -

Turn data into action through dashboards,

alerts, reports, and a searchable knowledge
base for maintenance, production, quality,
and leadership teams.




Simplified Architecture — Industry 4.0 Connected Plant Intelligence

1. DATA SOURCES
{Plant Floor & Systems)

Sensors & loT Devices

MES Platform

Maintenance Logs &
— Work Orders

Quality Records

l Production Reports
& Historians

Operator Inputs

2. DATA INTEGRATION
& PLATFORM LAYER

=
[~—=|

Centralized Data Platform
{(Secure & Scalable)
@ Data Collection & Normalization
@ Data Validation & Cleansing
@ Time Synchronization
@ Secure Storage
& Role-Based Access Control

Cybersecurity &
Data Governance

|
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3. Al & ANALYTICS
{INTELLIGENCE LAYER)

Pattern Recognition
& Correlation

|

Anomaly Detection
& Alerts

L5

[ | Root Cause Analysis
& Diagnostics
[ | Predictive Maintenance
& ) &Risk Scoring
| Quality & Performance
L nll | 5
——  Analytics

A 4

4. ACTIONABLE OUTPUTS
& USER INTERFACE

Real-Time Dashboards

@ — Live visibility into machines,
L lines, and plant performance
Alerts & Notifications
Proactive alerts for issues,
s risks, and maintenance needs
Reports & Analytics

Downtime, quality, production,
maintenance, energy, and KP|
reporting

Knowledge Base
Troubleshooting library,
repair notes, and best
practices

030 Role-Based Access

L?@ﬁ’ﬁ Maintenance, production,
engineering, quality, and
leadership views

@ OUTCOMES ‘

€

Reduced
Downtime

[Faster
Troubleshooting

My

Improved
Quality

=l E_ﬂ Performance

A L s -
Better Plant _Q_ Smarter Decisions

Across the Plant

-

' Secure. Connected. Intelligent. Driving operational excellence with data and Al. ]




Business Value:

AUTOMATION
CELL

-
Vol f b
¥ / ," A-DRIVEN
T OFERATIONS

This concept could support the plant by helping to: B 513 ' - /: - —

N ' E”(“)j

Reduce repeated troubleshooting from scratch = —— =,
. = MACHINE VISION

Identify recurring faults faster L e — | mepeeTion”
Preserve technician and engineering N f\ ;\/ 3
knowledge NS \-ﬂﬁf uﬂ[lu

Improve visibility into downtime drivers, ‘ | e

Support predictive maintenance planning .~ i /%/"’
A0 o

Track production performance by line or . T A

machine 5. =X Y ;f L A W . TRACEABILITY & |

Strengthen quality and scrap visibility - _ k. e e s U

Give leadership a clearer real- tlme V|ewpf- = “ ._ /\_\

plant performance =W "':u, Z Yiar SR N 7

‘ = S0 'ﬁw%’(’ P (Y mfs fi//};j
Overall impact: o A7 3&@ ,a"'”/-«,»f-",. 'ﬁ
A smarter, more connected plant-floor system that ' S Rl p 8. /
supports productivity, quality, maintenance, and / = o i f /
continuous improvement. : s - ! - .
- : .
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CONCEPT DEMO ]

Component Assembly & Traceability Flow

N
/

S

1

on the fixture for processing.

9

Generic Manufacturing Cell - Independent Concept Demonstration

Laser applies a barcode / data-matrix

2 Robotic Fastening (f: j> i Barcode Etching /HMTLH\ 4 Finished Product C}S\

Completed component exits the cell

Operator places a component Robots automatically fas_,ten . € ! A-mat|
components to the required specification. for traceability and part identification. ready for downstream operations.

Manual Loading Automated Screwdriving MACHINE VISION INSPECTION

Ergonomic & Safe ! I Consistent Torque & Quality Vision camera verifies barcode
readability and presence.

@ READABLE
PASS

AUTOMATION. TRACEABILITY. QUALITY. | Automated | | 0 Tecesit | In-Process
Built Right. Every Time. Process Control & Part Identification | Quality Assurance

il

Data Driven
Continuous Improvement
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Independent Deployment Concept =
CONNECTED PLANT ‘-

IMPLEMENTATION ROADMAP | =™

5-STEP DEPLOYMENT PLAN FOR A CONNECTED MANUFACTURING PILOT

—

88y, /N

: i | eve
Organize Existing Knowledge 1 ! e
Collect and structure maintenance notes, downtime = e =
history, quality issues, machine faults, and ‘ PRESS FoRcE
recurring equipment concerns. ) 1,250 Ton

— - W & s
Identify Approved Data Sources W

Review approved plant systems, PLC data. MES reports,
quality records. and logs with management and IT approval. J

Build a Prototype Dashboard w

Create a limited proof-of-concept using
approved sample data and selected ‘
plant KPls.

—

v

PART TRACEABILITY

I T I 0]
| e
PRT-8742-19A

J \
Pilot on Selected Lines 7 | 4% ;
Test the dashboard in a small plant area to ‘ = 4| .

=]

evaluate usefulness, accuracy, workflow
fit, and maintenance value.

— i

Expand Plant-Wide W

Scale gradually after validation, cybersecurity
review, leadership approval, and ‘ b
demonstrated value. 7

Trusted Data @ Operational Visibility Pilot Validation » \ Scalable Rollout
| @ Reliable, secure, and Q Real-time insights to improve I;Gy Prove value with a focused, Grow across the plant with
g =

approved data sources. _ performance and uptime.

low-risk deployment. confidence and governance.

TR



RETURN ON INVESTMENT (ROI)

REDUCE DOWNTIME AND
TROUBLESHOOTING DELAYS

Faster fault identification and access to
historical repair knowledge helps reduce
repeated troubleshooting, improve machine
uptime, and lower production interruptions.

IMPROVE MAINTENANCE EFFICIENCY

AND PLANNMING

Predictive insights and centralized machine
data help reduce emergency repairs, optimize
maintenance scheduling, and extend
equipment reliability.

INCREASE OPERATIONAL VISIBILITY
AND DECISION-MAKING

Real-time dashboards and KPI tracking
provide leadership with clear visibility into
production, quality, maintenance, and
plant performance trends.

PRESERVE CRITICAL PLANT-FLOOR
KNOWLEDGE

Capturing technician experience, repair
history, and recurring issues into a
searchable system helps reduce knowledge
loss and supports faster onboarding

and training. —
SUPPORT LONG-TERM PRODUCTIVITY
AND CONTINUOUS IMPROVEMENT

A connected Industry 4.0 framework improves
quality visibility, reduces recurring issues,

The Value of an Al-Driven lloT System
LESS DOWNTIME. MORE UPTIME.

BEFORE AFTER
Higher Downtime Higher Uptime

FROM REACTIVE TO PREDICTIE MAINTENANCE
REACTIVE (COSTLY) PREDICTIVE (SMART)

0000 = O -0 &0

Unexpected Failures Planned Maintenance
Higher Repair Costs Lower Costs

REAL-TIME INSIGHTS. BETTER DECISIONS.

A

CONTINUOUS IMPROVEMENT. SUSTAINABLE GROWTH.

vl @) [ )
() 0@e
anill | 5 f ‘ a@n
PRODUCTION QUALITY MAINTENANCE ENERGY OVERALL PLANT
PERFORMAMCE TRENDS: STATUS | USAGE | PERFORMANCE
ONE VIEW. ONE SOURCE. BETTER DECISIONS.
CAPTURE. ORGANIZE. PRESERVE.
Al —x :
W oo = - —‘Ql— = g = 0%
() = e~ = {1
Technician Repair Histary Recurring lssues Searchable Faster Training
Experience & Notes & Solutions Krnowledge Base & Onbearding

ROI IMPACT

More production time,
fewer interruptions, and
higher overall output.

ROI IMPACT

Lower maintenance costs,
less emergency work, and
longer equipment life.

ROl IMPACT

Faster, data-driven
decigions that improve
perfarmance across
the plant.

ROl IMPACT

Less knowledge loss,
faster problem solving,
and stronger team
capability.

ROl IMPACT
Stronger productivity,
higher quality, and
long-term value

strengthens operational consistency, and BETTER QUALITY FEWER RECURRING STRONGER OPERATIONAL SCALABLE FOR ;
supports future scalability. LOWER: SCRAP ISSUES COMSISTENCY THE FUTURE creation.
" — = =
.-"/ G)/ OVERALL ROI: A SMARTER, MORE CONMECTED PLANT THAT DELIVERS MEASURABLE RESULTS.
\ @ Reduced Downtime @ Lower Costs ‘ '-fl}i Higher Productivity ‘ g Better Quality | :;?. Stronger Teams ‘ :ﬁ’i Future-Ready Operations



. EXAMPLE WORKFLOW .

FROM FAULT TO RESOLUTION

How the Al-Driven lloT System Supports Faster Troubleshooting and Smarter Decisions

PLC FAULT / 3 DATA CAPTURE & s Al CORRELATION & @  LIKELY CAUSE & 3 TECHNICIAN ACTION ~mp RESOLUTION LOGGED L KNOWLEDGE CAPTURE
EVENT DETECTED TRANSFER | PATTERN ANALYSIS RECOMMENDATION fmcp?;'éﬂé‘ﬂgﬂﬁ
I — - p— ’) ,( LIKELY ROOT CAUSE ~ Check Sensor |
[ [— ‘ .' = W =' | T = Hydraulic pressure < Inspect Wiring e —

- .'l _I L | .: AI = | sensor intermittent ; 5 Chek Fraceore
T i K ; i =R _ COMFIDENCE: 92% I
o & ® i
l [ ,‘___1.‘1 [ P ‘ %J L\h RECOMMENDED ACTIONS
D["g ) = ~ Check sensor connector
: Ty ~ Inspect wiring harness
. ~ Check hydrauli -
= PLC, sensors, or machine « Fault data is securely © Al analyzes the fault L e e [l Teebnician reviews s Technician logs the  Resslitionis sdded
generates a fault or alarm collected from PLCs, against historical data S ystemshows thermost insights on tablet root cause e thalknosisige bace
= Event is time-stamped SE0S0Ls- and systems ° Correlates with similar likely root cause or workstation + Records corrective

events, machines = Improves future Al

and captured ° zz;;tz;:;e) lloT platform cordifions and rapairs . Pl:ovi;ias u'zcor:mended . F:)IIcwts r:_commended action and notes accuracy
H chacks and actions steps to diagnose .
e Identifies patterns : : an; fix the iisue * System captures = Reduces repeat issues
and contributing factors | | * Displays confidence ' downtime and repair and troubleshooting time
score and references detaile
= : - - s . = : - : e g
| Raw Fault Data ﬁ Secure Data @ Patterns l 7‘(}1 Actionable = € Diagnosis & ‘ @ Resolution / Smarter Systern,
| &= Captured Ingestion % Identified "~ Insight &%, Repair in Progress =@ Stored gl! Better Results
{ L & o[k J L (1A il RS
— SYSTEM SUPPORTING COMPONENTS (RUNNING CONTINUOUSLY) ———————
Cybersecurity — 5] Data Validation G Real-Time Monitoring Secure Cloud / @ @ Role-Based Dashboards
& Access Control : = o] & Quality Checks 3 & Alerts : On-Prem Platform : |ﬁ& & Notificationg

BUSINESS IMPACT

% Faster g Less Downtime @ Lower Repair I
0 Troubleshooting 2%  More Uptime & Costs

% Preserved Knowledge
& Expertise

Better Decisions
Stronger Performance

/‘ Continuous

nl ! Improvement
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CONCEPT DEMO

Al-POWERED SMART PLANT ECOSYSTEM

Turning Plant Data into Intelligence. Delivering Performance, Reliablity & Value.

EXECUTIVE KPI TRACKING PRODUCTION INTELLIGENCE

Qptimize. Balance. Maximize.

A\
Al PREDICTIVE MAINTENANCE
Predict failures before they happen OFE Quality Bowntime (Today) Scrap Rate Throughput Enecgy Usage
2 L Line Performance
rﬂﬂ% Stamping Press #3 88.7% 93.2% 90.1% 96.0% 2.32 s 1.18% 1,246 pesir | 1,318 kwn e -
et 7 =
+ 6.4% wsvesterday +48% +36% +19% 4 0.78hrs 1 029% +75% 4 42% el e
[+ B mp Line "
VAW AN A SN . | ssabaas | | . (VY
l_ 8 4% i A A Pt NN Panr oo/ i Sanplines  EE—— e
Failure probabiity wizhin 48 hours Ol Sumpline I 91%
PLANT ECOSYSTEM OVERVIEW
(&) HIGH RISK 71% ‘ WE— 4 :: :%ﬁfﬁ:oo’rms ASSISTANT Throughpint (Today)
Profictad iz A 29,904 pes Target -
OO Hydeaut i
Hydeavlic Pressure Instabiity | Wihyis Stamp Lire 2 32,000 ges 93.5%
Extimated irpact stoppeng intermitently? AN of Target
Ifhrsdowntme  $11.450 Scrap Rate (Today)
- i i & A Assistant 123N Dato :
;ﬁ;‘::‘ lv)'\df:ul-ic :eah | i ImermiGent sops chlecied an 1.18% wamerronx L 21.0%
+# Cheek accumlator pressare | { e 5 \
 Inspect pump & fiters ,.' e naied | FQUALITY Al VISION - BARCODE ETCHIN(
Al i M J ! « Part jam 2t transfer Barcode & data-matrix traceability
> : = Sensor false wrigper Barcnde Prisncs Etth
(D) REAL-TIME PLANT HEATMARS i - Hydrautlc pressure drop Redibly  Vebcglon | Qualty 3o Reshl L)
Live view of plant status . T B | pammite  pemne | pumhae | mPms @223
: : . mea 23%
M Crtisl B Offlie : Inspect fiecder feed lergth 97.2% | 9B83% 961% [ .
4 and transfer area sensors,
View Recommended Actions

B Fealthy

W Warmning

RODT-CAUSE ANALYSIS |
= Find the real cause. Prevent repeat.

Prots

umm..‘.m_,p‘

f @ PLC + SENSOR ANALYTICS
Real-time data, Deeper undestanding. W 1t W Vo 17
| Whyddthe -+ Whyodie -+ Whyddte Intpection Station: Barcode Etchar 82 LotUpdee 103344 |
PretsForee Vibration (RMS) Torgerature Moese Losd Cyhe Rt e £ fendne atom? ferdut matond?
986kN  2.35mm: GBA  TE% 14.8 spm B Healthy B Warning W Critical B Offtine o T {éj E:m:;r x;:[:iTEN?MCkE FORECASTING
A A : Wopeshaded 4 Fredlength it due s S SRS
PO T T O S D SO POV S O P = (Rogghl Bcummcid; toworn feeder rol | Aceat RUL Nast Senvica
9 LIVE ALERTS & OPERATIONAL INSIGHTS 4 Y E
4 Instant alerts. Smarter decitlens. Corractue Action | i o days  05719/2004
= T Rrplace foeder roll & recalterte fred lergth | BiESs: das  05/26/204
. Gg“ . . Al 1023 g et \ bbb Barcede Etche: 2d : i ‘5 )u‘zn
Stomrp L3 — Press 96 Querbaad g Line 1 rooning st ol elfeiecy: @ $ P 47 o e Etcher a1 12 days JIBI
PLC eder  Robots  Conveyors  Virion | A gf;m’mwu_mphw”q ok 1078AM £ Som rainimprorned 21% v 2k a0 WVision Camera #2 V4 dars  0G/02/2024
2 WALMING Prodection ban By Saving. Conveyor Belt #4 21 days 05/00/2024
4 Bortde Evihar 82 — Contrast Law 10:31AM € Barcode readability trending strong.
ira B 1,246 pcs 12% Oll Samp Pump ¥1 dars  06/15/2024
Slorage Rax Zone B — Pafiet Low d00=RM
DATA SOURCES SECURE & INTEGRATED QUTCOMES f
One Intelligent System.
o0 5 ¥
@?)) @h % oo @ e @ (% {g} @ . @ {é}} Every Machine. Every Insight.
- Lowver Lorrnr Smarter
Cbersecty  Rok-Based Aucwss  Dota Gorernance Ao Dy it Decons Stronger Plant. Smarter Future.

PLC/ SCADA Sensors Waslan Cameras Historians MES CMMS  Quality Systems . Manuad Input APl Integration
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INDEPENDENT CONCEPT

.: Overview

Al Insights
Plant Map
Machines
Production
Quality
Maintenance
Downtime
Energy

Reports

Settings

Syslem Status
All Systems Operational

e, VTSRS, ey VI

LastData Update

10:22:36 AM
G5/ 16/2024

FASTER ISSUE RECOGNITION
Al detects problems eary
before they stop production.

Knowledge Base

Real-Time Intelligence. Predictive Insights. Smarter Manufacturing Operations.

OEE

87.6%

4 6.3% vs yesterday

A e N

LIVE PLANT OVERVIEW

Farging Area i Machining Line 1
Henlthy <o | Worning
- -

=% | | Machining Line 2
- althy

= T
e T = ! Pt i
= - - i
+ Heat Treat Assembly
- Healthy = el Waming
i oW ; b . ,ﬁ’ - = ;
r Z > .

- Q4 Inspection

= o
A

Critical
3D View | 20 View @ Healthy @ Waming B crical
DOWNTIME AMALYSIS (TODAY) s
Ted s Dowmtimee
2.45 s B Hydrauiic 0:85hes (34%)
4 0.85 hrs vs yesterday B Elecrical 0,55 hus (225)
B Machanical 0.45 hes (1B%)
H Changeover 0.30 hws (18%)
B Other 0.30 hrs (12%)

View Detaled Repoit —

: a2
. Sam
Al-POWERED MANUFACTURING OPTIMIZATION DASHBOARD  Q seochonmino. o 8 B ©
Performance Quality | Dewntime (Teday) Scrap Rate Throughput Energy Usage
0, 0, 0,
89.3% 96.4% 2.45 nrs 1.24% 1,248 pes/ir 1,287 xwn
1+ 3.2% +17% 1 085 hes 1035% +7.6% 4 39%
i A e B WP E A A~ sl AN i AN
= z i Md o A ‘/\’"\"'\»/\\/-\,.,,r A N s
Al INSIGHTS CENTER X Al ASSISTANT (PLANT COPILOT) b ALERTS & MOTIFICATIONS View All
Al Model Confidence: 94.7% — (O] i Critical 1023 AM
Wiy did Line 3 stop most today? ! Lot
o 2 T A Hydraulic Fress #4
High fasiure proba
[+] ISK PREDICTION > ROOT CAUSE ANALYSIS St el
s - Al Aftor analyzing real-time and hisiorical data, hera s what | feund:
Hydraulic Press #4 Mess p‘:b“c"’ S A\ Woring T
Fadury probublity within 72 houes 8 29, Hydraulic Pressure Instability Primary Cause Temp. deviation
Hyth e Precoss lnatsbiny 67 Hydraulic pressure instability 627 Furnace #2
Pt Seal Wear 2%
e Seraor Dnet % PR, Crits 15 AN
Contibuting Factors Impact Summary & 10:15 AM
1 % L ?
. ga'::mm o + Pressuce semior contamntion Dot 18 hrs jharation daraciad
= v Delase + Seal wear Preduction Loss $8,730 Motor - Line 2
= Hgh system temperature Ocourrences 6limes
TOP Al RECOMMENDATION ESTINATED IMPACT 5 & W::'mmg 10:11 AM
Seal wear detected in simiar Mos! Effestive Action (from smilar cases) High scrap_ r:ate
1Zfatorics ciueh, FotertialDowrtine - Producionless  PartsAlfected + Clean pressure sensor gbechiving
Recommendad Action: » Rrplace hydioutic seal
~ Inspect hydrawiicseal 4.2 hrs 512,480 1,560 pes « System pressure calibrason & Info 10:05 AM
 Clwch pregsure sansor Maintenance due
~ Replace fiter (1 not done) Conveyor Belt #5
ing about ¥
Creske Wodk Ovdas s L=/
PREDICTIVE MAINTENANCE b.S Al VISION (DUPLICATE BARCODING) X LIVE PRODUCTION
At Health Scece RUL Hext Manterance  Risk Level Puplicste Barcode Detection fate Scanned Parts (Today) 24,681 Torget Actal Achievemen!
[+] Flagged Duplicates 236 o neefht L
Hydrauic Press #4 ® 8% 3days D5/19/2024 High 9 6 4 /6 : 5 1,200peshe 1,248 peste 104%
1,75 vsyesterday Duglicate Rate 0.96°
CRCMathina 22 | ® 62%  Mddays  05/30/2024 Medium P L Gl Resolved Duplicates 3 2 e
P o~ e - 5 o : _/‘»./““" S
Rt Asm B ® 8% 28days  DO13Z0Z4 Low Pecent Barcode Alerts % g _//_:,3;_—,, ————————————————
"
Comveyor Belt 35 ® ES%  4Sdays D6/30/2024 Low “ ‘
A 5 500
Hat Teeat Furnoce | ® §5%  10days  05/26/2024 Medium (SURIGATE | 0600 10:00 14:00 1800 2200
& Barcode Rescon Required
Line 2 - Station 14 Line 3 - Station 7 Line 1 - Station 5 — Actual ==+ Target
1021AM 118 AM 1015 AM
Wiew All Assets Wiew All Barcode Alers = Wiew Production Repot =7
BETTER QUALITY LOWER COST SMARTER DECISIONS

REDUCED DOWNTIME
Predict. Prevent. Resolve,
Keep nes running.

Al Vision ensures consistent

high-quality output.

BUILDING SMARTER MANUFACTURING
SYSTEMS TOGETHER.

Data + Al = Actionable
Intelligence.

Optimize resources and

reduce waste.
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INDEPENDENT CONCEPT

TRV | SV RRE T

88  overview
& Alinsights
[0 Plant Map
g‘\_“” Machines
DU[] Production
Qualty

&’ Maintenance
@ Downtime
Z,?; Energy

% Reports
[:g] Knowledge Baze

Settings

System Status
All Systems Qperational

N et A A

Al

05/16/2024

a0 -~
J@ A

Allnsights Anomaly Detection

Al OVERALL HEALTH SCORE

Goad
veyesierday

TOP Al INSIGHTS (TODAY)

PRIDRITY INSIGHT

Hydraulic Press #4 shows early signs of
sealwear

Risk of prewticding B2% within 72 boues.

o

A cam

Hydraulic pressare instabilty causing
Line 3 steppages
Detected 17 cimilar intidants.

A HigH

Vibration anomaly detected on Conveyor
Belt #1 drive mator
Possihlr bearing degradation.

A HIGH

Qualty drift detected in Aile Machining
Station 2
Dimensional deviation increasing,

Q MeiuM

Cycle time variability increased on
Foiging Line
Minor fiuctuations within nomal range.

Q0 mro

Al RECOMMENDATIONS (TOP &)
RAECOMMENDATION

1 Inspect and replace hydravlic seals on Press #4 High

2 Clean [ replace pressure sensor on Line 3

FRIQRITY

Al INSIGHTS CENTER

Turning Plant Data into Intelligent Actions

Pattern Recognition

T 15% vs yesterday

CATEGORY

Maiienance

Roct Cowse.
Andysis

Anomaly
Detection

Guaility
Intelligence

Perormance
Imelligenze

Prevent failure, avoid 4.2 hes downtime

Roat Cavse Analysis

INSIGHTS GENERATED (TODAY)

IMPACT

High
518,450

High
514,320

Medium
$8.700

Low
2120

EXPECTED OUTCCME

Vi

CONFIDENCE

92%
[ —

BB

76%

Stabilize pressure, reduce stops

Insights andm]'rguhLeshoovtl,ngwcventer

netes, dewntime history,.and likely.root.causes.

Ry d .Iv'u}

Al Engine

Online

Perf Ilig Natural Language Al

ACTIONABLE INSIGHTS

14

64% of total

ews AR Insights

TIME
W2BEM >
WIBAM >
WAZAM B
33644 3
205AM >
Wiew All
EFFORT
Medium

This“con

AUTOMATED DETECTIONS
T 33% vs yesterday A
P

O e A

Al INSIGHT EXPLAINER

Natural Language Explanation Top Contributing Faciurs

Hydraufic Press #4 isshowhg abroimel pressure Pressure Instabifity

fuchrations and cycke time variations similue o

s e : : Sen! Wear
hiatorical pattems preceding seal failure,
Based 0n 23+ similar cazes, the probabifity of Temperature Variation
tailure within the next 72 hours is 823,

2 82 Cycle Time Deviation

Recommended action: Inspect hydiauic seals il Cortamination
and pressare system.

Similar Historical Cases Average Time to Fallure Successhul

2,314 68 trs

PATTERN RECOGNITION View

Al hzs idantifiad repaating patiems acrass yaur plant.

Mast Freguent Pattern
Hydraulic Pressure Instability

Detecied 17 times this week.

Mon 8A

Mest Affected Area [ %
b

Ferging & Pressing ) |

485 4

atalincidents

89%

oncept shows howsAl couldrfasslst

Recommended action: Clean or replace pressure sensor

maintenance and-engineering team by.comparing current machine issues agamst previousfaults'repair

Q

@ Mey15,202¢G00AM = May15,20246:00PM X

Sam
Enginoer

@

|:i‘| Expert Insights

ESTIMATED IMPACT

$124,680

Potential savings

PREDICTED ISSUES (MEXT 72H)

5 A\

SN

T

$

L R 1 Downtime: 4.2 hrs
INSIGHT COMFIDENCE BREAKDOWN
@ Data Quality 4%
62% 1
=— [ Medel Confidence 1%
2%% 92% B - >
% M«zwmy/ @ PaiternStrength 0%
5% " Historical Carrelation 93%
e e
DATA SOURCES USED
a | H G B m @
PLG/SCADA  Semsors Hisoman  Fim (MES) GMMS  TemSouics
112 Live Live Live Live 28
> NATURAL LANGUAGE Al ASSISTANT  BETA
Why did Line 3 stop most today?
10:23 AW
Al Line 3 stopped 3 times today. The primary cause was

hydraulic pressure instability due to a dirty pressure sensor.

“urred 17 times in the last 30 days.

Ask me anything about your plant...

10.:232M



ve View : : 12)
lloT wevier  PLANT MAP [ SLEraine ) Moy 16,2024 600 AM - May 15,2024 600 PM X Al ?:;i':ee( @
INDERENDENT CONCERT Live *  Real-time view of plant floor operations
u]s] . i i . % - 3D View 2D View
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M1 Plant Map
£+ Machines
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Maintenance
Dawntime
Energy
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Knowledge Base

& BB R @ % @

Settings

System Status

All Systems Operaticnal

Apr P Mt —
DataLast Updated

10:24:36 AM

05/15/2024

Data Flow ® LIVE

Machine Health Dashboard: This dashboa

MACHINES

Monitor machine status, perfermance and health.

TOTAL MACHINES

9L 156

100% of Plant

MACHINE STATUS OVERVIEW

[
=
™
o
MACHINE LIST
MACHINE LINE

Stamping Press #1 1

o =

Stamping Pross #2 1

=

Robot Gripper #1 2
Robot Gripper #2 3
Axle Line 4

Axle Cap Coiler #1 5

== e R =

Axle Cap Coller #2 6

§it AxeCapColer#s3 7

cwing 1to 8 of 8 machines

RUNNING IDLE
142 > 8
4+ 91.0% 51%
MACHINE HEALTH OVER TIME
Health (36)
Running 142 (91.0%) 100%
Idle & (5.1%) 75%
Faulted 4 (2.6%) 50%
Maintenance 2(1.3%) 25%
0%
12 AM 4 AM
All Lines v
TYPE STATUS QEE AVAILABILITY
Stamping Press @ Running 826% 89.2%
Stamping Pross @ Running 79.3% 86.1%
Robot Gripper @ Running 81.4% 90.3%
Robot Gripper @ Idle e =
Axle Manufacturing  ® Running 79.0% 86.4%
Capacitor Coiler @ Running 76.8% 84.1%
Capacthtor Coiler ulted 42.1% 53.2%
Capacitor Coiler @ Running 74.9% 826%

Capacitor Coiler

@ Maintenance

1%

£ May 16,2024 GOOAM = May 16, 2024 G:OOPM 7 Filters = Export L
FAULTED MAINTENANCE AVERAGE QEE
A\ 2 A 78.6%

Last 24 Hours  ~

1.3%

Haours

0

LA i a B e AR | | 78

12 PM

All Statuses

PERFORMANCE

87.9%

84.3%

85.8%

B83.2%

81.5%

45.3%

79.3%

DOWNTIME [HRS) OVER TIME

5
25
1]
apu apu 12 &M 12 AM
v Q Search machine =
CQUALITY HEALTH DOWNTIME (TODAY)  AGTIONS
a8.3% Good 0.8 hrs -
97.6% Good 1.2 hrs .
98.2% Good 0.6 hrs.
— Good 00 hrs G
a7.9% Good 1.5 hre e
96.7% Good 18hrs
93.1% Poor 36 his =t
96.3% Good 1.1 hrs a
Fair -
machine

rd con(_3ept tracks

4 AM 8 AM 12PM APM 8PM

TOP DOWNTIME MACHINES (TODAY)

1  Asle Cap Coiler #2
Axle Cap Coiler #1

p

3 AdlelLine
4  Stamping Press #2
5

Aaxle Cap Coiler #3

MACHINE HEALTH DISTRIBUTION

W Good (2 80%)
B Fair (60% - 80%)

I Pocr (= 80%)

ALERTS

/. Axte Cap Cailer #2
“  High vibration detected

uptin-1"e, dc;é(vmmam

Gripper jaw timeout

risk, active faults, finring status, maintenance priority, and machine-level performance. @ Samoingpress 1

Lubrication due in 120 cycles

e @
Enginzer

+6.2%
vs last week

Last 24 Hours ~

12 AM

1.8hrs
1.5hrs
1.2hrs

1.7hrs

122 (78.2%)
24 (15.4%)

10 (8.4%)

View All

10018 AM

09:45 AM

08:30 AM
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Downtime
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Knowledge Base
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Settings

LIVE STATUS

All Systems Operaticnal
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Last Updated
May 16, 2024 12:00 PM

PRODUCTION

Track output, performance and production KPls.

TOTAL OUTPUT (TODAY) GOOD PARTS

REJECTS

May 16, 2024 [l Shift 1 (6:00 AM - 2:00 PM)

FIRST PASS YIELD

i

AVERAGE TACT TIME

] v : X 5
1.25M : 1.18M 67.5K & 94.4% © 4.85 sec
T 10.6% vs yesterday 94.4% vs yesterday + 5.6% vs yesterday T 2.1% vs yesterday On Track
ST, R S S P e Ry ] B g e e S e
PRODUCTION CUTPUT OVER TIME Today  ~ QUTPUT BREAKDOWN (TODAY)
== Good Parts == Rejects  -—-- Target G
200K
150K = :_/',__,:-' S B Good Parts
s y 1.25M 118M (94.4%)
100K Wﬁ_.ﬂf i .
i Total Output B Rejects
67.5K (5.6%)
8:00 AM 10:00 AM 12:00 PM 200 PM
PRODUCTION BY LINE (TODAY) OuTPUT TACT TIME (SEC)
LINE PROCESS STATUS e TOTAL 6000 REJECTS FRY (%) ACTUAL TARGET
1 Stamping Press ® On Track C s28% 185,420 176,230 95.1% 472 5.00
2 @ Robot Gripper #1 ® OnTrack C s14% 162,310 153,680 94.7% 481 5.00
3 £ Robot Gripper #2 ® On Track C s01% 158.950 149,840 94.3% 468 5.00
4 Ay Axe Manufaciuring ® On Track C 792% 167,880 159,120 94.8% 4.89 5.00
5 @ AxteCap Coiler #1 ® On Track C 768% 149,760 141,280 94.3% 495 5.20
& @ axtecapCoilr #2 ® Behind C 785% 142,210 132,850 az.4% 502 520
7 130 Axe Cap Coiker #3 ® On Track C 745% 144,350 136.160 94.3% 5.05 5.20
8 i Axte Cap Coiler #4 @ On Track C 749% 143,120 128,020 5,100 96.4% 4.98 5.20

PRODUCTION PERFORMANCE

THROUGHFUT (PARTS/HR) LINE EFFICIENCY (AVG)

BALANCE LOSS

TOP PERFORMING LINE BOTTLENECK LINE

‘Ci‘ﬁ' Sam

% Filters Engnesr

(= Export

GEE (AVG) -)
78.6% -
T+ B.2% vs yesterday

P e e S e

'

PRODUCTION TARGET @
Daily Target

1.20M 104%
Target Met Remaining

1.25M 0

UTILIZATICN (%) TREND (OUTRUT)
ACTIONS

B82.6% P Ve -
81.4% PN -
H20.1% AR e e =
79.2% T =
76.8% Fee o, i =
765% Ao inn A A
74.9% POVe G -
74.1% P e %

Al INSIGHT

Line Bis cperatlng behind target due to

Productionsintelligence Dashboard> This Viewgtipports produ@tf@ﬁ“‘tl‘écf(\ng by‘sh‘"“’"“’”“ ing-OutpuE; "

+9.3% vs yesterday 1 6.2% vs yesterday

4 1.8% vs yesterday

target-versus-actual | performance, rejects, line performance, Gygle trends;and bottleneck indicators:n
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Predict. Plan, Prevent, Maximize Uptime.

OVERVIEW

PREDICTIVE MAINTENANCE 'WORK ORDERS MAINTEMANCE HISTORY

ASBETS

FAILURE ANALYSIS

[ Export Report
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verview
oo Overall Maintenance Health Asset Availability Plarned Maintenance Unplanned Downtime Maintenance Cost (MTD) ‘Wark Crders MTBF {ALL Assets) MTTR (ALL Aspats]
Ead 0 o] s .
(@B Allnsights  [NEW) 92.3% 26 $118,450 52 o 1.58 hrs
E - + 2.4% vs yesterday P This Weak 1% ¥8 yesterday 4+ 7.6% ws lastmonth a Open o= 4 0.21 hrs vs last manth o
A, s e " A p 2 e A
mj Plant Map T 7t ve yestorday N - A
;?(ﬁ’: Machines ASSET HEALTH — BY EQUIPMENT TYRE EQUIPMENT LAYOUT - OIL SUMP LINE AUTOMATION FLOW CRITICAL ALERTS
EQUIPMENT HEATHSCORE  SWATUS REL UPTIME TREND 2 ROBOTIC FASTENING CELL 3 LASER BARCODE ETCHING A CRMICAL 10:21 AN
ﬂ[m Production S {3} Stmping Press #3 - Shde Vioration High
am ’ Pzolnls Bmarng Fak
it ! OB%emm fasd  Tediys et cnsils Biaring Fiibure
ualit WARNING 08 AM
@ Q ¥ fﬁ sqmmm;mﬂ i o iea Ry é Rebet Cell 1= Grigper At Lok
1 3000 Ton My ok i At et Ak predaure below threshold
& Maintenance iy gt i CRITICAL 10415 AM
gy Stampiog Pres o e Custe er CAL 15 AN
EALR - 3000 Ton Hydrauic i — BN Ay e “ v/\L, Stamping Press #2 = Chitch Wear
Cliteh He 15% remaining
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P
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System Status
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Maintenance’Planning-and Reliability Center: This coficept suppéitsihainteriance teams .

with work orders, equipment health, predictive alerts, downtime trends, and upcoming service needs.
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Real-time energy monitoring and optimization
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a0 = TOTAL ENERGY (TODAY) PEAK DEMAND
oo Overview

18,560 wwn 2,842uw
@ Al Insights  [NEW. + 6.7% vs yosterday + 4.3% vs yesterday

e A i et it
mj Plant Map
PLANT ENERGY MAP ©
BY  Machines
STAMPING AREA
uﬂﬂ Production 4,320 kwh
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Quality + B.AK vs yesterday

Maintenance

w O % @
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o
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i St
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3D View 2D View
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6y settings

QUICK ACCESS

LI My Bookmarks 24
£, My Contributions 12
@ Recenlly Viewed 15
Q, Saved Scorches 8

Plant Knowledge Base arid-Trouble

KNOWLEDGE BASE

Find answers. Solve problems. Share knowledge.

Sesrch for articles, precedures, issues, equipment... Q All Categories S
BROWSE BY CATEGORY
=1 Stamping Press ﬁq, Robot f Grippers Axle Manufacturing Capacitor Coiler
m- 128 articles 96 articles 74 articles B2 articles
\_\31\ Maintenance Zj} Electrical @ Hydraulics —9n Pneumatics
> 156 articles 71 articles 63 articles 9 ssarticles
FEATURED ARTICLES TRENDING MOST VIEWED MNEW ARTICLES
= Stamping Press - Slide Vibration High Type Rating Views
J:L Possible causes, diagnostics, and comective actions for high siide vibration on stamping presses. Troubleshoeting ¥ 4.8(128) 32K
Stamping Press Vibration Troubleshooting
Robot Gripper — Part Not Released Type Rating Views
IS Treubleshoot cases where the gripper fafis to open of release the part. Troubleshoating % 4.7(96) 26K
Robot / Grippars Gripper Fault Troubleshooting
Axle Manufacturing — Dimensional Out of Spec Type Rating Views
=  Common causes for axie OD/ID out of tolerance and how to correct. How Te # 4.6 (74) 29K
Axte Manufacturing Guelity Dimensions
Capacitor Coiler — Tension Variation Type Rating Views
Identify and fix tension variation issues on axle capacitor coilers. How Te ™ 4.8(82) 18K

Capacitor Coler Tension Setlings

shooting

Procedure

Libr

* 4.9(56]

; : = Sam
<) Ask Al Assistant G May 16,2024 12:00PM v 1;1 ER
View All Categories POPULAR ARTICLES Yiew All
2 3 1 Stamping Press = Clutch Wear 4K views
Die & Tooling
B7 articles 2 Robot Gripper — Air Leak 3.2¢ views
3 Axle Manufacturing — Runaut High 2.8K views
@ Salety 4 Capacitor Coiler — Wire Break 24K views
72 articles
5 Die Change - Best Practices 27K views
RECENTLY UPDATED View All
@)  Hydreulic Pressure Drops During Operation  May 13, 2024
Updated E:!
May 14, 2024 {fl  Press Misfeed - Material Skawed May 15, 2024
{0  Colter — Layer Shift Issue May 13, 2024
Updated ‘f;‘ Robot Gripper - Sensor Alignment May 14, 2024
May 12, 2024 H
4% Electncal = VFD Fault Codes May 13, 2024
Updated _
A Al ASSISTANT BETA.
May 10, 2024 g
Ask questions. Get instant answers from our knowledge base.
Why is my press makirg a knocking noise?
Updated
May9, 2024 A

How do | adjust gripper jaw pressure?

What causes axle OD out of tolerance?

. This concept preserves

g, 2024

plant-floor knowledge by organizing repeat issues, fault codes, repair notes "machine history; -and-
approved corrective actions into a searchable. system.

Al raspanses may be in

srate, Verify critical information.



CYBERSECURITY & DATA GOVERNANCE

SECURE. CONTROLLED. APPROVED.

APPROVED DATA @ READ-ONLY @ IT & CYBERSECURITY Q ROLE-BASED @5) SECURE PILOT
ACCESS ONLY INTEGRATION FIRST REVIEW USER ACCESS = BEFORE SCALING
- Use limited, management- « Start with read-only data - Validate network access, @ . @ Separate views for - Begin with one limited
S approved plant data for connections. data flow, user AT maintenance, engineering, pilot area.
o — the pilot. ﬁ permissions, and production, quality, and : 2
o « Monitor and analyze i C:D i | = Confirm safety and
@ = No uncontrolled access ioForimatenwithont Q EYSIRILSECUTILY: leadczahip: ] ﬂ compliance, then
to PLCs, production . . . + Approve before any = Each team only sees %_ 4 expand only after
+ fiderial changing machine logic : !
'SIYS ems, or contiaentia orplant-operations: prototype or pilot the data they are cybersecurity approval
iles. deployment. approved to use. and proven value.
~
PLANT FLOOR & DATA SOURCES SECURE CONMECTION LAYER DATA PLATFORM (ISOLATED ENVIRONMENT) SECURE USER ACCESS USER INTERFACE & OUTPUTS
l]m EI fea ~\ ~
i PLCs & Machines dﬁ ;
QDD 4 Maintenance Dashbosrds
— Sensors & loT Devices GD‘ i D |
= S| e e - GJ._T \_,,‘}L]:___| _______ Q- Engineering
8 P ‘ Alerts & Motifications
heanaleacecsad b Rl
MES Platform T ‘ : @ ; : =
FIREWALL - l, P s @ » a m& Production —> .
= Maintenance Logs > : —= Reports & Analytics
@ Encrypted Connections (TLS) Data Ingestion Data Storage Al & Analytics @ Quality
(Read-Only) (Secure) Engine
Quality Records 5 S S e
(N & Network Segmentation 0o ] |.' Knowledge Base
| ; : ¥ JEan Leadership -
“l'l Production Reports (& Intrusion Detection
MO DIRECT WRITE AGCESS D CogTots Mol | E’ Data Validation | Access Control | Audit Logging ROLE-RASFD ACCFSS SECURE. MONITORED.
ﬁ READ-OMLY CONMECTIONS ONLY LEAST PRIVILEGE PRINCIPLE CONTROLLED.
L= |
's CYBERSECURITY PRINCIPLES
; CONFIDENTIALITY INTEGRITY AVAILABILITY LS COMPLIANCE MONITOR & IMPROVE
Protect sensitive Ensure accurate . 4 Kee t ilabsl Foll lici Contii | i
T p systems available [ ollow company policies ontinuously maonitor,
plant information and reliable data @ and operational | { and industry standards assess, and improve
-

TAKEAWAY: Secure first. Connect carefully, Scale only after approval. @ Protect the Plant ‘ @ Protect the Data ‘ @ Protect the People @ Build Trust




