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A cost effective solution to analyse plant performance

A better understanding of plant performance is a common requirement for most manufacturers. The ability to clearly identify reasons for downtime and
the impact on plant productivity, historical trends of key variables in the manufacturing process and real time efficiency of production assets (OEE),
can deliver better plant performance and consequenty improved Return on Investment (ROI). Many custom solutions have been developed but have
often failed to fulfill expectations, due to problems with deployment, poor operator interface and lack of scalability. Rockwell Automation now has the
answer with a totally new approach - the “Plant Intelligence in a Box” solution.

“Plant Intelligence in a Box” consists of a pre-configured system based on state of the art Software and Hardware components that can be deployed
on almost any control system, delivering manufacturers a fast solution to monitor performance of critical assets of production.

Beneflts of “Plant Intelligence in a Box” Plant Intelligence in a Box delivers:
Automatic data collection to minimize manual data entry and let Automatic real-time efficiency (OEE) calculation
operator focus on continuous improvements - Breakdown reasons logged in real time from the control system
Immediate feedback of Efficiency information allows operator to - Historical trends of process variables and performance parameters
take corrective actions in real time - Justification for Breakdown supplied manually by the line operator
Analyse performance of your factory from any location using an - Efficiency Information with Real Time feedback to line operator
Internet browser - Real-Time WEB production reporting
Accurate tracking of micro-downtimes to have a better
understanding of plant performance T —— f—
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Automatic data collection and analysis helps
identifying problems sooner and fix them faster.

System Overview

Pl Box utilises e-Manufacturing technologies to interface to your plant control system and will automatically collect data during production. The
information is made available back to the factory floor in “Real Time” empowering operators with production efficiency nformation. The
production information is also published in “Real Time" into the production office; direct to your desktop web browser.

Pl Box consists of a rugged workstation that interfaces to the plant for automatic data collection as well as providing an interface for
production.

System Operation — Information Collection

PI Box collects production information direct from your plant. Automatic and Manual information can be logged by the system.

Automatic information typically consists of all machine starts, stops, changeovers, blockages, starve ages, temperatures, pressures etc. Manual
information typically consists of order numbers, product types, crew codes, changeover types, downtime codes etc.

All Automatic and Manual information is displayed on the industrial workstation.

P1 Box Operator Screens - Manual Data Input Pl Box Operator Screens — “Real Time” Production Status
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System Operation — Productlon Reports
Pl Box utilises web technologies to publish “Real Time" production reports to local and remote users. This gives you a window into your plant from
your office, from your head office or from home. Log into the RSBizWare “Quick Web" and drill into your production reports whenever and from
where everyou are.
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System Operation — Analysing your information
Pl Box utiises Overall Equipment Efficiency (OEE) as the top-level efficiency indicator. OEE summarises your plant's performance as a
percentage. This gives you a quick “Top Level” indicator to the plant’s efficiency. If the plant is performing as expected (a high OEE rating) then you
can feel confident the plant is performing to your expectations. If the plant is NOT performing then OEE provides an efficient drill down approach as to
why.
OEE - Overall Equipment Efficiency
OEE is a "best practice” way to monitor and improve the performance of your plant. OEE uses a universally accepted method to measure plant
performance. OEE consists of three sub-components allowing you to explore the root cause of a poor performing asset.

OEE = Availability % X Performance % X Quality %

Availability % Did the plant run when it was planned to run?
Performance % Was the plant producing at the planed rate?
Quality % Was the quality acceptable?

OEE programs improve the overall effectiveness and efficiency of manufacturing plants by creating a joint responsibility between operators and
maintenance personnel to achieve zero product defects, zero mechanical breakdowns, and greatly reduced changeover times. OEE gives you
a consistent way to measure the effectiveness of improvement programs and other initiatives by providing an overall framework for measuring

production efficiency.
Let’s look at how this is put into practical application with Pl Box;

Rochwvell
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In our sample system we are monitoring 5
workcells. Cut, Bend, Weld, Machine and Finish.
You can see from this top level report that Cut,
Weld and Machine all have low OEE values for
the last two hours.

We now use PI Box to “Drill Down” into its
production information to analyse why.

For each workcell we select the hyperlink

Cut Workcell - Downtime Issues

Our overview report for the Cut workcell shows the
“Ideal Available Time” for this workcell as 2 hours,
however the “Running Time” is nearly half this.
Clearly the machine is suffering from substantial
“Downtime”.

The machine status window also shows the workcell
is currently stopped.
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We now select the Hyperlink “View Events” to drill into
the report that summarises the machine events

We can see that the workcell stoppages are
summarised into three categories “Downtime”,
“Operation” and “Standby”

Unscheduled Maintenance clearly has the bulk of the
stoppage time

The event summary also indicates that this downtime
event has occurred 32 times!

We now select the Hyperlink “View Event Detail” to
drill into all the events on the workcell

|5 =

= £k Dvavviews

. i T
] Paritien:
Ll Pt
a} Picin
&1 Prochken
Y Dyl

T 3 chadda

0 5 Emeahy
ol Camasdy

ol syl

7@ S Cut Workcell - Events

e & & F BRI B 4 RHE
IEECRaiER- R i 2 B TR R

1P Zrmma f e o L =T |

Evends by Cabegony (minges) Top & M saiman Cyends (o)

Ewent Semmory Viewi Event Dadol

lnaieys » »|Fi|
Bmama Forae e =5 [ JEme = efei g Hioen :I__iE

Daschuad bl mart 3 s I e - |
Opmoaticn LawdThalsad ek 1) X 1 il m

T Brivietiang ors mm H e m

Dtaraiiy Stacdky Ho st 5] m i 1T w

From the event detail report we filter out all the  Right click on our filtered event information ~ Save the report to our local machine to use

other events from the drop down window on  and select “Save Report To File” locally in a production issues report or email to

the report the relevant person for action
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Bend Workcell - Performance Issues

Our overview report for the Bend workcell shows
acceptable Downtime and Scrap values, however the
Good parts vs Ideal Parts for this workeell indicate the
issue is a performance one. Clearly the machine is
suffering from “Performance” issues.
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can drill down into the time series detail for the workcell. .”.’d
The “Ideal Capacity” is derived from the individual types
of product run on the workcell and their specific Ideal

production rate.

Here we can see that the issue with performance was
mainly for production before 13:16.
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We look at a report that shows the The report can be changed to show the bar  Placing the cursor over the report will also

performance  information ~ “By  Part” chart and the underlying data display the value that makes up the report

identification and the issue is clearly with the
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The machine status window also shows the workcells s =

Production Summary report that shows the workcells
Total Parts, Scrap Parts, Good Parts and Ideal Parts
counter. This report shows the summary information
for each product run on the workcell.
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If we follow the “View Actual vs Capacity” Hyperlink we
can drill down into the time series detail for the workcell.
The “Ideal Capacity” is derived from the individual types L
of product run on the workcell and their specific Ideal e
production rate.

From the Actual vs Capacity report we can
right click and select “Show Crosshair Cursor”
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This displays the Crosshair window
displays the actual counts in more detail”

that  As with all reports the information can be output

to your local machine.
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Process Control Analysis

Machine Adur v kel Capsciny

Pl Box provides advanced Process Control Analysis with RSBizWare Historian. Attack process variability by analysing a wide variety of
process and production data such as temperatures, pressures, and flow rates.

A complete solution for collecting, analysing, viewing
and reporting data
- Time-series data analysis
Easy-to-use drag-and-drop environment
Powerful query and analysis tools
Expandable to analyse data from any data
source
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Filters provide fast access to the information you need

bos DA BRGI N DE-T - 2]
T EEi e T ﬂ
[CESPEE !-u.n.?ﬁ‘r
e QuickWeb R W
T & O RSCoffee - Batch Temperature Profile
. - . T
Filter down to your specific batch or run with custom .nﬂ-;; SCH @i B TAREL @
filters and prompts o
promp = Bateh TD = 'ABCIZY
1 Ta
il En =
Runtime Report Criteria HE T _!_l“
o = e
BatchiDi | =l ok | 43“'": o B == [P
.|deal Batch - Cancel | & __];.ﬂ_.\‘. S "‘-n_h_
ARCASE e | gouw v ——
BAS78Y =P g [TMEFU [T TU (IR (ST (MM TATTRA TLRT AL TMETAL TR AR
i T e T | Craridr firw vkl oot | oiiree | vomn |
wi 2] Wgchim |_"h- [T Py ey [ I F] I T 3
) v
- o
i oy Pradastbn Swamary
e Bxich Tampraiers Forfds - fart Btz
FB Suiu Bafmal Berich Tumparatare Prodfia - sith Semeats
i il Compors Batchar - fabset banch Th'c
[ Iul>::- Fscipa Stwtirsicr
.un;-:.:.:
i) Ailelien |
- "_}‘:rll
B “{"-:l_l

B-R Controls P/L

Rochwvell
-7- Autfomation
Global Manufacturing Solutions



Add comments to your data to track events or issues

Comments can be added to process data for operator =:* 943 asFg LBl — LR
comments, tracking process issues or confirming operator RsBizWare QM&_ P - ‘:
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Compare the performance of multiple batches

tr= RDidoaFdyraE-4 - ¥ T
EWAE  Quickwes @D

0 R&Coffees - Batch Comparisen
BREH &% A FUENAD E
it the "Dtk from fe Seleer the Sovches fo Cpmnore

Compare batches by super imposing batch information on top
of one another

H Batch Prompt

Select Batch Criteria o 5[ T
Select one or more Batch Fields for each batch to compare. Optionally, choose the Reporting L - e i | |
Tans to be plotted for the selected batch. The first batch selected will set the time axis. =] I I e | — —
Reporting Teg Batch ID Unit ID Recipe x| : : t
3 |RSCatfee - Water Temperature | Ideal Batch _ Kettistr Coffes - Black 5l S e
¢ |RSCofiee - Water Temperature ABC123 Ketllall1 Coffee - Hlack Caneel | i hemret el e L ot B L M
RSCoffee - Water Temperature |=Make SE\ECIj =hake Selection =Make Selection Help
Makce Selection= = . |
ldesl Bateh | 1
laBic123 L B Temopis l
lsBCase
pas7eg
Bomz33 M Penduction e mpery
| March, Tamparutars Frodb - Salest bakh Ik
e Dicg . o March Tamguratars el - Luss Barch
sl Babh Tampmotura Pertil - weh Commenty
Bigipr Sevtirticn
e HO LS UL ERNY JEOES 0 G D
R T S e ey T e P et

Ad hock reports are also available

Aalsfiar lh-uu-— ET T

STmas R TEEa #

L

T | =W

- ' IEICBIIT:: Frishuctian Sore

-:J'ﬁll#f_\"llnl'.ﬂ

Rochwvell
B-R Controls P/L -8- Autfomation

Global Manufacturing Solutions



PI Box detail - Dedicated Server & Stand Alone Operator Interface
The PIBox can be ordered to include: -

PIBox - Core System

Tower Server (c/w screen, mouse & keyboard)
Windows 2000 Server

Panel View Plus (700 colour / keypad)
Pl Box core system

RSBizWare
0 PlantMetrics (5 cells)
0 Historian (25 points)
0 RSBizWare Author / Read only Client Access License (for one user — Additional users can be purchased separately)
0 RSSql (Lite)
0 RSBizWare Web Server
0 RSBizWare Task Scheduler
0 RSBizWare Security Server
RSLinx

Microsoft SQL Server 2000 (Restricted Edition)
Consulting and Project Management
0 Your B-R Controls engineers will ensure the system delivers the functionality that fits your requirements and you get the most
from the system
o0 Al activities are managed by our project manager
System Development
o Initially our RSBizWare consultant will contact you to scope your requirements and the interface details with your control system
0 Automatic data points are identified and built into the PI Box
0 Manual data points are identified and configured into the operator screens
0 The system is developed and tested prior to shipment to your plant. You are invited to review the system at our office prior to
shipment.
System Commissioning
0 B-R Controls engineers will attend your site to commission the system
0  One of our qualified training instructors will attend your site to assist you with system use
System Review
o Our B-R Controls engineers will return to your site for one day within one month of you going live with the Pl Box to review the
system
0 Recommendations, enhancements and other e-Manufacturing improvements will come from the review process.

Roclanrell
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Production Reports

The P IBox Starter Pack includes a total of 31 production reports. Typically the production reports will consist of the following.

Overview report X 1
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“Plant Intelligence in a Box” Utilises best of breed mix from Rockwell Automation

Pl Box combines the best from Rockwell Automation. The Pl Box systems comprise Allen Bradley hardware, Rockwell Software, Consulting &
Training services all brought together with one part number. Each system consists of the following best of breed mix

VersaView™ 1500W Industrial Workstation
With the Allen-Bradley VersaView™ 1500W
industrial workstation, users now can run visual
interface, maintenance, control, and basic
information applications all from one machine.
Use the 1500W computer with its integrated
keypad and pointer to control machinery or a
process; display information necessary to
repair, maintain, or start up a process; and
gather basic production information for making
informed business decisions.
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The Workstation includes Microsoft Windows
2000 Server and a limited edition Microsoft
SQL Server 2000

Contact your authorised Rockwell Pl Box systems integrator:

B-R Controls P/L

3/95 Hunter Street
Hornsby NSW 2077
Australia

Ph: +61 (0)2 9476 2133

Fax: +61 (0)2 9476 2688
Email: mail@brcontrols.com.au

Rockwell Software
RSView32™ is an integrated, component:
based HMI for monitoring and controlling
automation machines and processes.

.

RSBizWare™ PlantMetrics™ is a complete,
Windows-based solution for evaluating the
performance of critical production assets in
today's networked and distributed enterprise.
PlantMetrics provides users with a powerful, yet
simple set of tools with which to analyse the
performance of production assets by building
on the reporting, analysis, and management
capabilities of the RSBizWare framework.
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Consulting & Training Services

B-R Controls engineers help customers review
their current operations in order to improve and
increase efficiency. B-R Controls engineers
help customers install and automate new lines,
undertake major retrofits, and establish green-
field process plants. Inbrmation managers help
customers integrate plant floor information into
their enterprise resource planning (ERP) and
supply chain management (SCM) systems,
thereby converting plant floor data into useful,
decision-making information.

Training

To help B-R Controls’ customers gain optimum
value from their investments, B-R Controls
provides training in the operation and
maintenance of Rockwell Automation products.
Computer-based training and on-line courses
provide flexibility that allows students to
determine the pace and location of their
classes. B-R Controls also provides on-the-job
resource guides that support employee training
and reinforce correct and consistent job
performance, together with analysis services to
help customers identify and meet specific
training and performance needs.

Americas Headquarters, 1201 South Second Street, Milwaukee, WI 53204 USA Tel: (1) 414 382 2000, Fax: (1) 414 382 4444
European Headquarters SA/NV avenue Herman Debroux, 46, 1160 Brussels, Belgium, Tel: (32) 2 663 06 00, Fax: (32) 2 663 06 40
Asia Pacific Headquarters, 27/F Citicorp Centre, 18 Whitfield Road, Causeway Bay, Hong Kong, Tel: (852) 2887 4788 Fax: (852) 2508 1846
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