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Ekhosoft's History

« Established in 2000
* Founded as Inexcon Technology (iTi)

« Industrial Event Management software for:
* Process Industries

 Renewables (Power Factors)
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Flexible, Configurable and Scalable Solutions

o ¢, &% 2 ©

Intelligent Overall Equipment ~ Mobile Inspection Manufacturing Downtime
Maintenance Effectiveness (OEE) Tours Execution (MES)
G, Q \él
e
Electronic Logs KP| Root Cause Ekho for
& Shift Handover Management Analysis renewables
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One Solution for All Industries & Customers

Gl , ‘ PHILIP MORRIS INTERNATIONAL

Mining & Metals
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One Solution for All Industries & Customers

Oil & Gas

Chevron
vl Chevron Pipe Line Company ° APPVION

SOLVAY

Pulp & Paper
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ed Materials
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One Solution for All Industries & Customers

Renewables
Wind, Solar, Hydro, Biofuels & Co-Generation

bp SR
BAY4% -
Q APEX Wind  ENERGY FuelCell Energy

] ] /’\
juwi - s @ Kruger

NUVERA @) Terraform m & sunkdison
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Challenge no.1: Increase Machine Uptime

Unplanned

Downtime Uptime

Planned
Downtime
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Challenge no.2: Increase Visibility

* Unknown downtime loss

« Unknown performance loss

« Unable to compare different plants/lines
« Unable to measure improvements (ROI)
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Challenge no.3: Optimize Scheduling

* Increasing number of SKUs
 Inefficient changeover planning
« Low product throughput
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Low Product Throughput

ad ((Fammmmmme
The same product running wer g Rorotucts
on different lines can yield W feeeeeseeo
different results in areas: _
‘/“/l' h = :a.o.o.o.o.o.o=)
Line 2
» Total production ad ALLLLILLTTILLR
* Average production speed |
* Units produced N | Al L111]
Line 2
ﬁi/i h = Eo.o.o.o.o.o.ozro.o.o.o)
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Company profile

Food & Beverage producer

 Top 10 in Canada

« Multiple sites across Canada and USA
« Established 100 years ago

* Over 2000 employees

« Continuous expansion by acquisition and installation
of new lines

* Built a new production line in 2018
(target: 80,000 packaged units/week)
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Challenges

* Increasing number of SKUS (ex: organic products)
e Shorter production runs
 Increased changeovers

* Multiple stops (equipment failure)
« Manual data collection process
* Inaccurate data (over 50% of downtimes are uncategorized)

e Lack of metrics to justify capital expenditure
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Definition
« Overall Equipment Effectiveness (OEE) quantifies
how well a manufacturing unit performs relative

to its designed capacity, during the periods
when it is scheduled to run.

 OEE is focused on reducing losses
In the manufacturing process.
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Formula

Expressed as a formula, OEE is determined
by multiplying three factors:

AVAILABILITY ) ¢ PERFORMANCE ) 4 QUALITY . B
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The Six Big Loses

Overall Equipment Effectiveness Six Big Losses

Availability Loss

Minor Stops

Performance Loss
Reduced Speed

Quality Loss

OSlsoft.
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The Overall Picture

Calendar Time

Net Available Time

Net Operating Time -
. Performance

Total Production Loss

Good Production -

OSlsoft.
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Availability

Calendar Time

Net Available Time Sctggsule
Net Operating Time -
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Avallability = NOT / NAT

Calendar Time

Net Available Time (NAT) sc::gg:le

Lack of Demand Lunch Break Holiday
Net Operating Time (NOT) p'ag.'r‘ed U"p:;:.‘"ed Sctgg:Ie
Changeover Equipment Failure
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Performance

Net Operating Time
. Performance
Total Production Loss
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Performance

Net Operating Time (NOT)

Target Production

Total Production

Maximum Quantity Performance Loss Minor Stops
Actual Quantity = MSR Actual Quantity < MSR Actual Qty = 0

Low Product Flow Labeler Jam
Partial Equipment Failure  Missing Ink

Obstructed Conveyor

OSlsoft.
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Performance

Total Production = } (Actual Quantity)
Target Production = ) (MSR Quantity)

Performance = Total Production / Target Production

OSlsoft.
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Performance

The Maximum Sustainable Rate (MSR) is determined

by the two factors:
» Equipment’s theoretical capacity

« Selected product

Minor Stops are “downtimes” below a time threshold

(ex: 5 minutes)
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\3° PI\World san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 27



Quality

Total Production

Good Production

OSlsoft.
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Quality = Good Production / Total Production

Net Operating Time

Total Production
Good Production P?c?éi:::tt?gn

Missed Target Weight

OSlsoft.

' PI\World san erancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 29




OEE Example

AVAILABILITY PERFORMANCE QUALITY ﬂ

Calendar Time (h)
Closed on Sunday
1-hour break/shift

Net Available Time (h)
Changeover

Total Production 485000
Good Production 478000
Quality 98.6

MSR (units/hour)

Target Production _
Total Production _
Performance _

Equipment Failure

Lack of product
Net Operating Time (h)
Availability (%)

) OSisoft.
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EE deployment in F&B
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Overall Architecture

Production Line

Filler Capper Labeler Packer Palletizer

Equipment Status

Unit Counter Rejects Metric Relevant to Pl Vision Finished Goods Counter

Pl Connectors

Pl Historian

Pl Vision Manual Entries: Product Codes, Downtime Reasons.. [ROI==R=Te](F{i{s]y]

END USERS
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Pl & Ekho Integration

’ Production

Downtime

Quality

Ekho OEE Solution ’

Rate Loss

Availability

KPIs & Reporting

Real Time
Operations
Monitoring

@

Real Time
Equipment
Monitoring

*

* Feed Systems in Operations

*

OSlsoft.
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« Sensors, Meters, PLC’s, DCS, SCADA, HMI, CMS
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3-Step Approach

1. Operator
2. Supervisor
3. Continuous Improvement/Management (Analysis)
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Operator Line View

<. Ekhosoft # 2 ekhoadmin
OEE - Line EMO1 11/29/2018 - Night  Live o
Information 304AM  Overall Equipment Efficiency (OEE) Shift ~ 4
Current Status Availability Performance Quality OEE
® Downtime

Equipment / Labeler / Electrical
Current Product

@  Bio-Mixed Salad 10x 6 0z
Current PO
g 312036

Production 3 «» [0 R -0} =3 - CED

X 87.0% X 99.1% =

Production
Production Phase Shift
01h47 72.9 01h12 00h12 2,082 3,383 58.2
ovscson | N OO 0D 111110 O ) AR

s SRS s120% S 12557 sy
30 45 o 15 30

30 a5 0 15 30 45 o 15

€ * 7 oM 12:00 AM 1:00AM 2:00AM 3:00AM 4:00AM 5:00 AM 6:00 AM 7:00 AM
11/29/2018 11/30/2018
11/29/2018 11:30 PM 11/30/2018 7:29 AM
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Line EMO1

Start Time

11/30/2018 3:00:00 A...

11/30/2018 2:56:59 A,

11/30/2018 2:37.00A..

11/30/2018 2:30:08 A..

11/30/2018 2:11:35 A,

11/30/2018 1:56:55 A..

11/30/2018 1:23:38 A..

11/30/2018 12:19:52

11/29/2018 11:37:57 ...

End Time

11/30/2018 3:05:11A...

11/30/2018 3:00:00 A

11/30/2018 253:23A..

11/30/2018 237:00A..

11/30/2018 21809 A

11/30/2018 200:55 A...

Downtime Analysis

Level1*

Equipment

Equipment

Temps planifié

Temps planifié

Equipment

11/30/2018 1:33:14A..

11/30/2018 12:28:22

11/29/2018 11:44:30 ...

Equipment

Equipment

Temps planifié

Labeler Electrical
Labeler Electrical
Pause/Repas
Pause/Repas
Changement Produit
Pause/Repas
Manque de fourniture Station Remplissage
Manque de fourniture Etiqueteuse

Pause/Repas

Comments (0)

2 ekhoadmin

procucion e S x5 B

LineEMO1 [ | | 1 0 EEN
o 45 15 30 45 0 15 30 45 0

11:00PM 100 AM Z00AM 3:00AM
11/29/2018 11/30/2018

NGEST DURATION

00:16:23
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Downtime Reason Classification

Reason code standardization
Is key for analysis !

Define the right number
of levels

OSlsoft.

\3° PI\World san rrancisco 2019

No demande

Level 1 Level 2 Level 3 LineA | LineB
Filler Electrical
Mechanical
Capper Electrical
Mechanical
Equipment Labeler Electrical
Mechanical
Packer Electrical
Mechanical
Pasteurizer Electrical ]
Mechanical ]
Lunch Break
Labor Morning Break Ol
Training
Changeover Product
Planned Format
Sterilization
Lack of product
Production Lack of staff
Lack of storage
Act of god Flood
Power outage
Other

Strike

#PIWorld
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Supervisor
What lines are not running and how long/why?

Q # P & ekhosdmin

! OSlsoft.
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| iy eenxl " 311839 (Production)
00h10 . 02};11 00h23.
768 309 5708 640
iy COMPARE
O ’ production values
I o - to previous shifts
Line EMOS Qg
| @ {2l 8 ne Blend8 x5 - 3110067
Line EMO3 Qg :
kel io-WP Spi " 33460
Line EMO1 g :
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Analysis
Downtime Chart & Drill-Down

Availability by reason codes

Downtime A I
Downtime B "

Downtime C .

Downtime D s

Downtime E S

Downtime F S

Downtime G [N

Downtime H [N

Downtime | [N
Downtime J [N
] 500 1000 1500 2000

! OSlsoft.
PlWorld san rrancisco 2019

Availability — Downtime Reason A

Summary
OCCURRENCES
101

Daily Analysis

00

Lo
H

200

00h22 37h46

g 3 3 g H]

Total Duration

20184214

* Far mare detall, you can click on each columa.
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Analysis

OEE Comparison by Product/Brand/Format/Line/Shift
Brand(s)
Lim(s)
Shift(s)

0OSlsoft.
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Analysis
Trends

OEE Factors over time (%)

100 ® Quality: 99.2 %

%0
80
Performance: 77.4 % 4
70
# Availability” 64.2 %
60
50 ® OFE 493 %
40
30
20
10
[+]
09 10 1 Wadnasday, Dec 12, 2018 13 14 15

— Availability = Quality Performance = OEE
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Results

Production by week

90000

80000

70000

60000
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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 31 32

B packaged units  ==Target ==Linear (Packaged units)
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Results — Production Line

* Average increase of 300 packaged units
per week

 Increased OEE by 8%
 All downtimes are categorized

! OSlsoft.
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Results — Company

* Benchmark/compare production lines
of similar technology
« Same calculations
« Same downtime reasons

* Optimized production schedules by moving
certain products to specific lines

OSlsoft.
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Summary

« OSlsoft has long used the tag line “Measure - Know - Act”.
Nowhere is this more applicable in addressing OEE
within your industrial operations.

« The Pl System can be used to capture most of the data
electronically, and the pre-configured Ekho solution is easy to
install — often within months, and is fully integrated
with the Pl System.

#PIWorld  ©2019 OSisoft, LLC 47

! OSlsoft.
\3° PI\World san rrancisco 2019



el
Summary

« Many of the benefits we have seen from OEE projects range in
the 5% to 10% range within 6 months, from :

« Improvements in capacity, production, equipment efficiency,
quality, and/or

* Reductions in set-up time, downtime, product rejects,
maintenance costs.
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Ekhosoft

7005, Taschereau, Suite 195
Brossard (QC) J4Z 1A7

450 462.8105
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Questions?

Please walt for

the microphone i

State your
name & company

OSlsoft.
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