SUGAR PACKING STATION
OPTIMIZATION USING OEE

LLOYD MELROSE

& 0Slsoft.
N> PIWorld sarceLona 2018



Safety Moment

! OSlsoft
K‘ Pi WO rld BARCELONA 2018 ' #PIWorld  ©2018 OSlsoft, LLC 2
1



Safety Moment

A.‘O SVAN-N

What do these mean?

* Lesson: Passing driver’s license test decades ago
doesn’'t mean you're a good driver;

* Re-learning, applying ourselves, staying up to date and
not taking safety for granted is a better approach.
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lllovo Sugar Africa (Pty) Ltd Overview
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lllovo Sugar Africa (Pty) Ltd Overview
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 Leading African low-cost sugar
and downstream product
producer;

» 16 Operations across 6 African
countries;

« Strong domestic, regional &
preferential sugar markets;

* Downstream - good local and
strong export markets;

« Greater than 12 000 people are
permanent employees while
approximately 18 000 people
are employed at peak periods.
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lllovo’s Sugar Products Overview

A range of products sold into domestic, preferential, regional and world markets.

Our sugar offerings include:

* Industrial sugar: Mainly in refined bulk form, sold primarily to soft drink,

confectionery, canning and re-packing customers;
» Bulk raw sugar for refining: Primarily exported to sugar refineries;
» Specialty sugars: Sugar with unique flavour, grain size and colour, exported,

» Prepack sugar: Various pack sizes of refined and brown sugar pre-packed in

paper or plastic using Form Fill and Seal Machines (FFS) for direct consumption

In domestic markets.
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S s /Y~ /A
Pl System Infrastructure Overview
« 13 Pl and 13 AF Servers — 12 sites and 1 roll-up;
« Hyper-V virtualized Server standard,;
 Physical Interface Node Server standard,;

* Predominantly Pl Process Book and Pl Datalink visualization
tools;

 PI RDBMS, PI OPC, PI UFL and PI to Pl interfaces;

* PI Manual Logger and Excel (PIPutVal) for data entry;
* Increasing PI Vision adoption;

* Increasing Pl Asset Framework (AF) adoption.
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Business Need

*One of the business strategies was to shift from
bulk product to smaller Stock Keeping Units (SKU)
and to increase this customer base;

*Need to improve quality, throughput and SKU
diversification;

Need to improve performance from the Form Fill
and Seal (FFS) Pre-pack Packing Machines;

* Measure, analyze, improve and control.
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Project Charter
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Problem Statement

*Reliance on shift log sheets in terms of capacity
utilization on the FFS packing machines to provide
iInsight into the performance and availability of
these machines;

Minimal repeatable, reliable data available to
confirm that the machines are operating at
optimum levels or to highlight controllable
constraints for optimization purposes.
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Key Output Measure

* Improved performance of FFS packing machines enabled
by a cost effective and simple reporting system;

 Improved performance insight to aid decision support;
 Data easily accessible for customizable Excel reports;

« Performance and downtime reported on an hourly, shift,
daily, weekly basis;

* Downtime Reporting via Pareto diagram of top downtime
“bad actors” via predefined reason codes;

« Data to be historically archived and retrievable for creation
of user defined customizable Excel reports.
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Scope of Work

* Nakambala (Zambia): 11x FFS Machines, 4x
Fawema, 2x Stick Pack;

 Dwangwa (Malawi): 12x FFS Machines;

* Nchalo (Malawi): 8x FFS Machines;

* Msolwa (Tanzania): 6x FFS Machines;

* Ruembe (Tanzania): 6x FFS Machines;

* Total of 49 Machines at 5 sites across 3 countries.
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Implementation
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Defining the OEE Metric

* OEE stands for Overall Equipment Effectiveness and shows
the effectiveness of a machine compared to the ideal
machine as a percentage. The difference between the ideal

and the actual is made up of the time, speed and quality
loss.

 OEE measures the losses occurring on machines in order

to be able to increase the productivity and effectiveness of
those machines.

7 0Shsoft
Pl\World sarceLona 2018 #PIWorld  ©2018 OSlsoft , LLC



B YA AR SN
OEE System
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O '
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operatll.:m:. - Bags per minute; * Hourly Availability;
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* Current Shift.
Pl Historian
* Web Serveron $7-1200 PLC; Server « Data Historian
* Web display;
+ 3 days Daily summary data; compl‘Iter
* Past Week summary data;
* Throughput data; . .
* Weekly Capacity Utilization. * Pl Datalink Excel Add-in
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. f + Tons per machine;
Pa?klng Microsoft | | Capacity Utilization;
Station TV Excel « Product filters;
Monitor « Shift filters;
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Pl System Individual Products

AF Pl
Server Server
Event Frames: Pl Tags:

FFS Machine Historical storage of
Downtime Events. OEE data.

Asset Framework:

» Packing Station
Hierarchy.

* OEE Analytics

OSlsoft.
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Interface S7-1200 PLC/
Server HMI

OPC Server/Client: S7 PLC/HMI:
* OPC Server * HMI Reason code
* OPC Interface Capture

* Preliminary

Calculations
* Local Display

Data View

Pl Vision & Datalink:

* Real-time data

* Bag Counting
Reporting

* OEE reporting

* Downtime Pareto
Diagrams
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Easily Configure the Asset Framework Hierarchy using

Element Templates
_

@ Tlovo

B

e

OSlsoft.

Templates
(- (g Element Templates
ot

(- Mg Event Frame Templates
| b =2 Downtime

- [y Model Templates
i~y Transfer Templates

@ Enumeration Sets

‘#, Reference Types

Tables

------ AutoPack Targets

------ NPS Targets

------ Packaging Target

------ PMD Targets

& Table Connections

(] Categories

------ (@] Analysis Categories

------ Attribute Categories

------ (&) Element Categories

------ Reference Type Categories

------ Table Categories

PI WOI’|d BARCELONA 2018

General Attribute Templates Ports  Analysis Templates  Notification Rule Templates

[ Fiter P -]
219 8 Name 4| pescription Default Value @ |
= € | G Availability 0
= G Bags Per Hour 0
E3) & Bags Per Minute ‘n
= ¢ | @& Downtime 0
=g Downtime Limit |vs_spr
i—’i Downtime Limit Seconds 300
B ¢ ghoe lo
5§ Packaging Target 0
B ¢ | ¢ Performance ‘0
= & Product Type o
® @& Quality 0 N
= & Reason Code Comment o
B & Reason Code Lvil 0
= & Reason Code Lvi2 o
co & Running State 0
® & shift o
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Easily Configure Analytics using Library Templates

Library FFSTemplate
E Tlova "Gereral I Attribute Templates I Ports  Analysis Templates |
=5 Templates "
= % Element Templates ﬂ
[# FFSTemplate & | Mame |
Ewent Frame Templates H Cowntime Event
Model Templates feo Downtime Tag
: Motification Templates OEE
B i Transfer Templates e OEE_Availability
- [ Enumeration Sets fia DEE_Performance
- . Reference Types B

[ Tables
------ AukoPack Targets
------ MPS Targets
...... Fackaqging Target
------ PMD Targets

EJ Table Connections
B [ Categories

Example Element: [love\Malawi n Packaging\FFS01

MName  Expression

""" (€] Analysis Categories CEE "Availability ' *'Quality’*'Performance /10000
------ Attribute Cateqories
------ (&) Element Categories Add a new expression

------ Reference Type Cateqories
------ Table Categaories
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Create User Customizable Throughput Reports Fast
using Pl Datalink and AF Elements

SUGAR
II_I;Q.\’O Packing Station FFS Overview Report
Start: 30-May-2017 06:00:00 AM
End: *
Bag Count

|Packing Machine |Current Bag Type]  |220g [s00g [1kg [2kg [sub Total [tons]|  [Performance |Availability |[Quality |oEe
FFS01 1kg - - 15014 - 15014.0 96.37 54.32 98.01 48.62
FFS02 1kg 2 600 - 6992 - 7564.0 65.36 38.98 88.01 27.12
FFS03 1kg - - 4765 - 47650 74.58 19.91 80.94 1471
FFS04 220g 6 465 - 14223 38.39 24.49 52.70 15.57
FFS05 1kg - - 13 244 - 13 244.0 94.42 4165 92.27 35.96
FFS06 1kg - - 13 563 - 13 563.0 93.36 4176 91.97 36.49
FFS07 1kg - - 15971 - 15871.0 89.09 54.65 50.44 52.77
FFS08 1kg - - 18174 - 181740 98.87 61.43 98.87 60.13
FFS09 1kg - - 17 001 - 17 001.0 104.29 7233 94.70 73.61
FF510 1kg - - 14 227 - 142270 9491 65.76 93.76 59.98
FFS11 1kg - - 11537 - 11537.0 95.93 53.45 88.17 46.14
FF512 1kg - - 9954 - 9954.0 96.38 45.13 78.08 41.40
1424363 | | 86.83 47.82 87.33 42.71
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Combine Excel and Pl Datalink Functionality to Create

Powerful Report Filters

Packing Station FFS Overview Report
£FS06 Data
Date & Time Bags Per Minute | Product Type | _Shift D Quality FFSO1
[bags/min] e 1% Press Button to Refresh Results
0=Not Packing
100.00

[site: I ]
03-1ul-17 00:00:00 0 1kg] s 0 0 [FEsm [Frsor | 80.00
03-Jul-17 00:01:00 0 1kg Shift C 0 0 60-00
03-Jul-17 00:02:00 0 1kg|  shifiC 0 0 [shifr: [t shifts |
03-Jul-17 00:03:00 0 1kg|  shinc 0 0 [Product Type: __ |All Products | 40.00
03-Jul-17 00:04:00 0 1kg| _ shifiC 0 0 20.00
03-Jul-17 00:05:00 0 1kg|  shiftc 0 0 [start Date: [03-1ui-2017 12:00:00 AM |
03-Jul-17 00:06:00 0 1kg|  shifiC 0 0 [End Date: [05-Jui-2017 12:00:00 AM | 0.00
03-Jul-17 00:07:00 0 1kg| _ shifiC 0 0
03-Jul-17 00:08:00 0 1kg|  shific 0 0 \\":\ o"e' ,}&{c\ Oé'
03-Jul-17 00:09:00 0 keg|  shiftc 0 0 Availability 57.67 P .@q" 09
03-Jul-17 00:10:00 0 lkg|  shific 0 0 Performance 5085 2 bo‘
03-Jul-17 00:11:00 0 1kg|  shific 0 0 Quality 84.95 s Q%
03-Jul-17 00:12:00 0 1kg| _ shific 0 0 OEE 33.80
03-Jul-17 00:13:00 0 lkg Shift C 0 0
03-Jul-17 00:14:00 0 1kg|  shific 0 0
03-Jul-17 00:15:00 0 1kg|  shific 0 0
03-Jul-17 00:16:00 0 1kg| _ shific 0 0
03-Jul-17 00:17:00| 0 1kg Shift C 0 0
03-Jul-17 00:18:00 0 1kz|  shific 0 0
03-Jul-17 00:19:00 0 1kg|  shific 0 0
03-Jul-17 00:20:00 0 1kg| _ shific 0 0
03-Jul-17 00:21:00 0 1kg Shift C 0 0
03-Jul-17 00:22:00 0 1kg|  shific 0 0
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Use Multiple Filters to Contextualize Data and Highlight
Poor Performance Between Shifts

Packing Station FFS Overview Report
Site: Press Button to Refresh Results |
Start Date: 03-Jul-2017 12:00:00 AM
End Date: 05-Jul-2017 12:00:00 AM
Product Type: All Products
Metric Selection: |OEE ShiftA
Shift A
FF501 60.34 100.00
FFS02 48.2 30.00
FFS03 34.83
FFS04 29.9] 60.00
FFSO5 35 9] 40.00 l '
FFS06 28.8( 20.00 ' ' -
FFS07 27.94 0.00 —
FFso8 0. FFS01 FFS02 FFSO3  FFS04  FFSOS  FFS06  FFSO7  FFSO8
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Create Downtime Reports Fast Using Event Frames, Pl

Datalink and Excel Pivot Charts to Highlight “Bad Actors”

Count of Reason Code ... Sum of Duration [...
FFS01 Downtime Pareto Diagram
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Count of Downtime Events per Reason

Count of
Row Labels Reason Code | Sum of Duration [Hours]
T Level2

Meeting 6 99.1669
House Keeping 12 48.9323
Role Replacement 47 17.8810
Shift Change 10 13.0331
Meal Break 8 8.0499
Baling Material off Speck 3 7.6832
Baling Material not available 7 5.0999
Training 3 4,8994
NO Raw Material 9 4.7502
Planned Stopped 5 3.4999
Change Pack Size 18 2.4836
Packing material out of stock 9 2.3669
Conveying 6 2.0002
Packing Material not available 4 1.8327
No Operator 4 1.4002
Sealer at fault 1 0.7166
Packing Material off Speck 1 0.6500
Jaw Maintenance 2 0.5333
Baling Material out of stock 2 0.4997
Jaw elements 1 0.3003
Knife Replacement 5 0.2836
Thermal couple 1 0.1500
Lack of pallets 1 0.1331
Printer consumables out of stock 1 0.1331
No Water 2 0.1172
Stop day 1 0.0836
Low Compressed Air 1 0.0667
Safety Meeting 2 0.0500
PLC 2 0.0333
Grand Total 174 226.8299
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Leverage PI Vision and the Pl Asset Framework to
Create Multiple Dashboards using Templates
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Results
Packing Machine |Current Bag Type |Performance |Availability |Quality OEE
FFS01 1kg 87.82 62.09 93.82 57.04
FFS02 220g 69.10 57.83 83.28 45.37
FFS03 1kg 77.50 64.89 91.03 51.46
FFS04 220g 64.00 58.65 82.77 43.74
FFS05 1kg 82.31 59.52 92.34 49.64
FFS06 1kg 99.70 57.65 91.03 48.32
FFS07 1kg 68.20 44.16 70.72 41.27
FFS08 1kg 83.51 61.42 90.92 56.00
FFS09 1kg 109.84 67.41 86.69 79.00
FFS10 1kg 87.62 64.61 86.25 60.22
FFS11 1kg 84.68 60.97 84.95 55.56
FFS12 1kg 83.85 47.46 71.47 42.43
Gm 58.89 85.44 52.50
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ILLOVO

lllovo Sugar Africa (Pty) Ltd

SUGAR

AFRICA

Sugar Packing Station Optimization using OEE

Improve the performance of FF
packing station enabled by a cos
effective, simple reporting system
for decision support

» Reliance on shift log sheets for
capacity utilization of the FFS
packing machines

* Minimal repeatable, reliable data
available to highlight controllable
constraints for optimization
purposes

OSlsoft.
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A cost effective OEE reportin
system implemented using Pl A

Packing Stations

* Real-time information to shop floor

* Improved insight to monitor and
optimize performance

* Report on 49 Packing Machines at
5 sites across 3 countries at
minimal cost using existing PI
infrastructure in 4 months

Analytics for the Sugar FFS

Pl  System OEE reportin
solution enabled a more focused
approach by personnel to
improve the performance of the
FFS station

Pilot site Performance
improvement of 50% in 3 months

Pilot site Availability improvement
of 25% in 3 months

Pilot site OEE improvement of
30% in 3 months
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OSI Soft South Africa (Pty) Ltd

Wade Potts — Field Service Engineer

lllovo Sugar Africa (Pty) Ltd

Rory van Zyl — Group Continuous Improvement

Alex Janse van Rensburg — Regional Packing Plant Specialist
Group Manufacturing Performance - C&l Department

Computrat cc
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Credits
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Speaker Information

* Lloyd Melrose

* Group C&l Engineer

* lllovo Sugar Africa (Pty) Ltd
* Imelrose@illovo.co.za
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Questions?

Please walt for

the microphone & &

State your
name & company

9 Isoft
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Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &

OSlsoft
PIWorld

# Download on the
¢ App Store

X GETITON
P> Google Play
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