MANUFACTURING

OEE - Engagement Playbook

Performance That Matters
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(Delivery)

Digital Lens
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Digital Journey

gh

Digital Lens
(Discovery)

LD |
Design Thinking
(Design)

Digital Solutions
(Delivery)

Platform Architecture

and Analysis

Digital Transformation Programs

@@

Solution Design &
Development

Service Experience
Deployments

Business Process

Automation &
Reengineering

Digital Initiatives

Enterprise IT-OT Asset Performance Advanced
Architecture Integration Management Metrics & Analytics,
& Digital (On- premise & Predictive Process Machine
Twins & Cloud) Maintenance Optimization Learning & Al

alln
A

Real-Time
Dashboards
& Dynamic

Reports

Program
Outcomes

Improve Operational
Efficiency

Improve Margin
Potential

Improve Decision
Making

Augment Operational
Intelligence

Improve Asset
Lifecycle

Reduce Business

Risks
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ENGAGEMENT AREAS ===

Assessment & ‘l 2 Implementation Roadmap
Recommendations .

= Process Mapping

» Value Chain Analysis

" Technology Readiness : = Use Case Detailing with MVP
» Risk Analysis Y%

= Cost Involved & ROI

Implementation Design and Development

» Enterprise Scale & Security = Scalable & Flexible Design
= Deploy on Cloud/On-Premise = Develop on a SaaS Stack
» Support & Maintenance Plans = FAT/UAT with Pilot Qualifications
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FOCUS AREAS

+ OEE Analytics

* Machine Analytics

(MT Connect)
Productivity  Defect Prediction
Increase in MTBF &
Reduction of mean time to
Repair (MTTR)

 Failure Prediction
* Waste Reduction
+ ESG Monitoring

* Energy Efficiency

Sustainability

* Inventory Analytics
* Lead-time Reduction
* Supply Chain
Analytics

Manufacturing

—

Discovery

(Digital Lens)

Design
(Design Thinking)

Delivery
(Digital Solutions)
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Roadmap Design (Vision
& Value Map)

Risk & ROI Analysis

Process Mapping

Use Case Design

Develop MVPs/POCs

Architecture & Design

Cloud / On Premise
Deployment

Go Live & Support

6

Confidential. All rights reserved.



DISCOVERY PROJECTS
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Data & Analytics

Sample Use Cases

Internal & External supplier data
used for process

Predictive Maintenance
Data used between processes

Machine & process data used for
statistics & quality analysis

Benefits
Improved Quality
Improved OEE
Material Usage & Reduced

Scrap
Traceability

Process Automation

Sample Use Cases

= Automatic downtime response
= Automatic changeover

= Automated assembly

= Auto-adjust based on data

= Automated inspections

Benefits
Labor Efficiency
Reduce Scrap & Downtime
Improved Quality

Material Flow

Sample Use Cases

Automatic machine loading
Automated component feeding

Automated finished good
conveyance

Digital Material Replenishment
Automated palletizing

Benefits

Labor Efficiency
Material Utilization

Physical to Digital

Sample Use Cases

AR Operator training support
Electronic Work Instructions

Electronic Performance
Dashboard

Mobile checklist
Product and Process tracking

Benefits
Reduce Manual Reporting Time
Improve Quality & Traceability
Reduced Time For Training
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IT-OT ENGAGEMENTS RO

C q Designed and developed CFM
onnecte models with real-time KPI
Factory Models dashboards

Designed & developed OEE
MTConnect data
models with real-time
OEE dashboards

Dashboards

Automation, Analytics and Al Production Remote inspections

: - Key : and detect defects
Projects for Manufacturin Qualit . :

) Customers 9 Engagements Monitor%g dgrlng production
using CNN models

Solution delivered as
an Al driven model Refinery
based on the refinery Incidents
accident model Analyzer

Refinery Designed a solution using MS
Plant’s Alerts Azure to analyze streaming data

& Events from a Process Historian
Forecasting
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MANAGING OPERATIONS

Performance
Analytics

=

Real-time & ; FMEA,
Remote Operf_monal Diagnosis
Operations Insights

Analysis

.

Process
Optimization
(Productivity)
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Technology

Services
Industry

Solutions

R&D Labs
for Pilot
Programs

Building Sustainable Digital
Enterprises
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INDUSTRY 4.0 PROJECTS AT

* E&P Analytics Workbench

* Upstream Data Analyzer (UDA) for NPT
Reduction Augmented

- Al enabled EOR (Enhanced Oil Analytics
* Recovery) & Production Decline

+ Gas Management for Pipeline Firms

Blockchain + LSTK (Lump Sum Turn Key)/EPC
Projects Management

* Predicting Pipeline Integrity from
Cybersecurity Incidents

 Identity and Access
Management

Industry 4.0 Projects which Technology
can be leveraged by Streams Cybersecurity
Manufacturing Enterprises

» External and Internal Corrosion

» Refinery Plant’s Alerts Events Edge Analysis for Pipeline
Forecasting Computing/ Deep L .
S . Learning » Prediction of Defects from variance
» Process Historian Analytics IloT analysis on produced items vs design
specs
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OPERATIONAL MANAGEMENT - OEE A e

Operator Name

Setup Total Break Possible Actua

Raguram 2020 September 7:00:00 AM MC1001 PN23789 20 15 35 60 25 a3 2 4167 9535 7167 v" Real-time dashboard shows

Raguram 2020 September 8:00:00 AM MC1001 PN23789 25 20 45 60 1 2500 9750 66.67 . IH . .

Raguram 2020 September S:00:00 AM MC1001 PN23789 30 0 30 60 3 5000 9189 6167 Pétloranie avallab"'_ty’ qua“ty’ and prOdUCtl_Vlty

Raguram 2020 September 100000 AM MC1001 PN23789 2 0 2 60 3 6167 9231 650 % by Machine, Product, Order, Shift, &

Raguram 2020 September 11:0000 AM MC1001 PN23789 27 0 27 60 1 5500 9762 7000 3i 68.72 Operator

Raguram 2020 September 120000 PM MC1001 PN23789 % 0 2 60 2 5333 9487 6500 % OEE % P

Raguram _ 2020 September 10000PM _MC1001 PN23789 27 0 27 60 3 5500 921 6333

Raguram 2020 September 300:00PM MC2001 PN30001 0 15 35 60 1 4167 913 7333 : .

Raguram 2020 September 40000PM  MC2001 PN30001 0 15 2 6 2 se3 48 6500 trends/outliers, forecasts by Machine,

Raguram 2020 September 5:00.00 PM MC2001 PN30001 5 0 5 60 1 9167  97.78 75.00 Product, Order’ Sh|ft, and Operator

Total 254 319 780 59.10 95.34 68.72 . .
between any production period

® Availability % ®Quality % ® Performance % ®OEE % ® Availability % ®Quality % ® Performance... ®OEE %

W P Total Downtime with Reason Matrix :
: - 2 e ol - \dle-Reason PN23789 PN30001 Total Supports MT Connect apps using MT
w n 70 73 7 & 1

- /\L_=/-/ agents to analyze machine

/component health status

&

Availability %. Quality %. Performan
. =

Availability %. Quality %, Perf...

7.00:00 AM 80000 AM 90000 AM 10:00:00 AM 11:00:00 AM 120000 PM 1:0000PM 20000 PM  3:00:00 PM
Time

PN30001 PN23789
Part No
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COMPLIANCE TO ISA 95 - OEE

Operations Configuration

Materials, equipment, personnel and operation

Process Operations
Segments Definition
What functions are

How to perform an
operation

available to perform

operations

Operations
Definition

o

Operations Information

Mhat to make and operational results

Operations

Schedule
What isto be

made & used

Operations
Performance
What was

made & used

Procass 44 Operations =1 _I Requesn =l _|
Segment Segment Segmaent
R ur ~ Resource
Spacificat =T - =T - =T
Legend
Res ource Definition Request
Object Object Object
Resource Objectsrepresan Definition Objects represent Request Objects represent
Material, Personnelor the definition of tasks that
Equipment required for

are carried out during
production task

proguction

| |
Must Correspond to

May Ccn_e;por\d to
V \

Composition
V I
Obibict izt b base
Vb‘:";::r:;_;tsf‘c 2 Object can refer to 3 class
pr e or be 3 definition more complex ones
[tamnlars

scheduled production tasks

Response Objects reprasen
actual preduction resu

Combine simple cbjects into

OEE Factor Six Big Losses

Availability

s Breakdowns (e.2. equipment failure, tooling failure
unplanned maintenance)

s Setup and Adjustments (e g. changeover, material
shortage, warm-up time)
Performance

* Reduced Speed (e.g. rough running, equipment wear,
operator inefficiency, incorrect settings)
* Small Stops (e.g. obstructed flow, jam, misfeed

sensor blocked, cleaning, r.:h&u:kirrug]
Quality

s Startup Rejects (scrap, rework, in process damage
incorrect assembly)

* Production Rejects (same as above; but during
steady-state production)
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OEE MONITORING & COUNTERMEASURES

Line 1

Current Order
Maier AG
Check Valve (25642)

72.4%

. 4 J

97 % 91% 82%

Quality Performance  Availability

Stations Line 1

OROXOXO,

Line 2

Current Order
ACME GmbH
Pressure Valve (70123)

42.9%
() ()

76 % 91% 62 %

Quality Performance  Availability

Stations Line 2

OJOXOXO,

Line 3

Current Order
ATEgo KG
Lowering Brake Valve (96538)

41.6%
)LL)

75% 84 % 66 %

Quality Performance  Availability

Stations Line 3

OOXOXO

AVAILABILITY

PLANNED DOWNTIME / EXT. UNPLANNED
Reason for Loss

Countermeasures

+ Fallen product  « IFA Opportunity Analysis
+ Obstruction -+ 55 Workplace
. Mlsallgnlmmt - Ma’m'mnouﬂnstﬂtl

| Line Minor stop audits

5 J'Fiﬁﬁi&;ht'&spedm * « 1FAOpportunty Anabysls
gms

~ + Damaged product * SixSi

s

* Error proofing

.
e00e, % o
0% jevee, % .
B o 0
oo % 0o o
LS
o°
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BREAKDOWN LOSS
Reason for Loss

Countermeasures

» Running lower than + IFA Opportunity
rated speed Analysis
- Untrained operatornot  + Line Balance Optimisation

ableto nmoa?nonﬂnal speed  + Management
+ Misalignment Routines (SIC)

 Pandcomins

 atstartof run Management

- » Scrap created before nominal  « 55 Workplace Organisation
~ running after changeover  + Standard Operating

- » Damaged product after Procedures

planned maintenance activity + Precision settings
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OEE ANALYTICS

Productivity analysis

Factory name Producticn line

u - A

Most recent period part production target and actual

@ Parts Production Target Maost Recent ®Actual Maost Recent

850
95.39% =
FTT %
a0a
4-6]% 12 3 4 5 & T & % W@ o1 12

Defects %
Defects per 1000 by Factory name and Froduction line
Production line @Line 1 @ Line 2 @Line 3

B2

1]

Defects per 1000

a
Factary 1 Factory 2

46
E

BF

(=]

46
39

ackory 3

Factary &
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Malfunction analysis

Factary mame Praducticn line

Defects: 42158 units Duration of breakdowns: 234 Days, 4 Hours and 26 Minutes

Defects by product name Breakdowns duration [minutes]

4K A7k . y e -
* - - ) ) )
2 o2 -
1*® '
aK

Product @ Product 10 Product 8 Product 11 Product 7 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 11

Malfunction quantity by factory Breakdowns quantity

Malfunction @kreakdowns Sinactivity af . @
100%

s due v @ low speed B Irmcrease @ Decrease @ Total @ 0Other

05K
02K |
50% 1054 Q.76
o Factary 1 Factory3  Factoryd  Factory S 2018 breakdowns  settings and oz Qther 204
retooling lack o
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Realtime

Machine Maintenance Optimization Dashboards

A preventive Predictive Corrective/Reactive
Maintenance (PM)

Malrtenance [Pdi) Maintenance [Ch)

Lean S|gma KPI RepOI’tS

Optimum OEE

Value Adds

Costs

Analytics &
Forecasting

Number of Failures

= Total Cost ——— Prevention Cost —— Repair Cost
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OEE ENGAGEMENT DELIVERABLES

Consultation

On-site readiness workshop

KPI metrics measurements

RCA/FMEA & Countermeasures

Analytics

ROl Assessment

Deliverables

Detailed Design Specs- Plant
Model, Tag Mapping, Reasons,
Speed Rate

Model Configuration - Customize
Data Models, Dashboards,
Analytics

OEE setup/upgrades

Shop Floor OEE KPI Monitoring

RCA & Countermeasures
Identification

Support & Maintenance

.......
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Reach us at -



https://performatica.net/
mailto:marketing@performatica.net

