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About — GET Trakka

@ Formed 2014

@ Perth, Australia

@ Mining technology focus — rugged 10T platform
@ Locally designed and manufactured hardware
@ Connected Services Customer of OSIsoft

@ 2017 - commercial GET Breakage Detection solution




GET - Ground Engaging Tools

@ Large hardened steel components
@ Attached to cutting edge of mining buckets

@ Designed to:

» Penetrate the ground
» Protect the bucket

» Wear - sacrificial steel




loT Sensors for GET

@ Rugged wireless sensor
» Temperature

> Pressure

» Shock

> Vibration
© Embedded into recess

@ Consumed with GET




Machine Hardware




Market Drivers

@ Globally 15,000 mine diggers consume over 2,000,000

GET components/year
@ GET breakage is a significant issue
» Safety hazards
» Equipment damage
» Production losses

@ Asingle breakage event can cost millions $S$




Technology leading & only field-proven GET sensor
system for mining shovels

@  Built-for-purpose industrial loT platform
@ Scalable

@ OSlsoft Pl System Architecture



Delivering Value

@

@

Reliably identifies component breakage

Alerts operator and mine personnel

Minimise interruption from GET breakage

= 20+ Breakages detected on one site in Africa
Reduce downstream equipment damage

Enable rapid return to production

GET metrics reporting



The Bigger Picture

@  Transformative change for a traditional industry
@ Digital offering for GET
@ Data driven decisions

@ Reporting and visualisation from sensor data

@ Data analytics for unique operational insights



loT System Platform

@ Pl Tags

Cloud Data ﬂ ~1000 points /Asset

Wireless Router LTE Mobile

Data Server

Network

loT Sensors

S Data Rate
SEEE N 0.25Hz — 25Hz




Data Flow & Handling

Simplicity and reliability are key when working with mobile equipment
Data from wireless loT sensors, collected, stored and buffered on the asset
Data transferred as low-overhead flat files across the mine network / cloud

Data collected on the GET Trakka Pl Server and consumed by the Pl System UFL
Interface

Light-weight solution designed for minimal network loading and bandwidth



Pl System - Production Collective

@ GET Trakka Production Collective is a cloud environment designed for high reliability,
functionality and modularity

@ The Collective can be expanded as needed for redundancy, load balancing and data
segregation

INTERFACE DATA ARCHIVE

) /
INTERFACE DATA ARCHIVE



Pl Server Asset Framework

= UFL interface automatically creates -
Pl Tags required for new assets

AF Database used to aggregate and categorise
Pl data into a human readable format

Tooth.2

Users can swiftly navigate an intuitive hierarchy

5 Elements General | Child Elements | Attributes |Ports I Analyses | Notification Rules I Version |
+-- (J Australia
+-- (P Canada [ter 2 ]
= ﬁ Namlbla |I ¢ @ &K Name £ Value Time Stamp Description [53] |
== ﬁ Compa ny 1 =] Category: ADC Readings
... ﬁ Uranium = EO Temp 544 50 2/09/2019 10:56:28 AM Sensor Temperature
== ﬁ Site 1 = &F Vhatt 2740 mv 2/09/2019 10:56:28 AM Battery Voltage
+ ﬁ Asset 1 = Category: Alarming
+ ﬁ Asset 2 = ¥ ActStatus [i} 2/09/2019 10:56:28 AM Activity status
i ﬁ Asset 3 = =] LockedOut False 1/01/1970 12:00:00 AM FALSE = Unlocked, TRUE = Locked out (Manual or Soft-Lodk)
+ ﬁ Bucket = <& MovStatus 0 2/09/2019 10:56:28 AM Movement status
+ - [ Lip Shrouds S| Category: Information
...... ﬁ NAS = =1 Digger ID SHOVEL13 1011970 12:00:00 AM Unique Digger 1D
+ ﬁ Reference s B4 | ¢ LastChangeout 7/08/2019 4:25:55 PM 7/08/2019 4:25:55 PM Date that the GET was last changed out
+ ﬁ Side Bar = & TaglD 81647 2/09/2019 10:56:28 AM RF Sensor ID
= ﬁ Teeth =] Category: Movement Monitoring
------ [ Tooth.1 = & Activity 1 2/09/2019 10:56:28 AM Activity bit
""" ﬁ = & BucketTip 20231 2/09/2019 10:56:28 AM Load Counter
""" & Tooth.3 ® & Impact 0 2/09/2019 10:55:28 AM Impact bit
""" ﬁ TOOth. 4 = Fz -33 2/09/2019 10:56:28 AM Indicates movement in the z plane
""" ﬁ Tooth.5 =] Category: PI Vision
e ﬁ Tooth. 6 B4 | =] AlarmStatus 1 1/01/1970 12:00:00 AM 0 = No Alarm, 1 = Not present for an hour, 2 = In-Cab Alarm
+ ﬁ Asset4 = =] Connection 0 1/01/1970 12:00:00 AM 0 = Sensor not present, 1 = Sensor present
- () Asset3 5 & category: RF
+ ~ [ Asset3 om ¥ RssI1 No Data 2/09/2019 10:56:28 AM Received Signal Strength Indicator - Antenna 1
+- [ Asset3 ] ¥ RSS12 -66 dB 2/09/2019 10:56:28 AM Received Signal Strength Indicator - Antenna 2
|




Pl Server Asset Analytics — Actionable Information

@ GET Trakka use a range of Pl Server Client Tools to analyse site data, automate
calculations & provide actionable information to our customers

@ Custom solutions developed using Pl Server Asset Framework SDK to integrate
with the Pl Server

Pl Server Asset Framework

= Analysis Ef“? .

EVENT NOTIFICATION

=  Event Frames
=  Notification

AUTOMATED REPORTING

Pl Datalink

Pl Process Book g I N
Pl Vision @

=

CLIENT DASHBOARD




Event Notifications

@ Automated Notifications are dispatched on the generation of key Event Frames

Alert operators and responsible personnel on critical events such as GET Breakage
alarms

@ Dispatched in the form of priority email or text message



Productivity Plus Reporting

@ Scheduled reports to provide

@ clients actionable information
PRODUCTIVITY PLUS WEEKLY GET SUMMARY REPORT GET.Trakka

S 5200500 o T e p—— to assist with:

Sl GeTTpe  GESNS orromm  mwme  srkage MU PSLemel Soomdne Mot ot =  Maintenance scheduling
" = Supply chain

= Vender benchmarking

=  Productivity

Teeth
Lip Shrouds
Side Bars

=]
[=}

Teeth
Lip Shrouds
Side Bars

Teeth
Lip Shrouds
Side Bars

65,963

Teeth
Lip Shrouds
Side Bars
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120,084

@ Reports are created by
utilising Pl DatalLink, Pl Server
Asset Framework real-time
T analysis and custom add-ons

System Not Installed

14,264

System Not Installed




Productivity Plus Reporting

@ Standard reports offered:
= Weekly GET Summary
= Breakage Event Report

* Monthly Operation
Walue Evert Time Su m m a ry

Waming, Teeth, Movement, 2 140472015 5:07:54 AM

Marm, Teeth, Movement, 2 14/04,/2019 5:08:26 AM @ Reports can be tailored tO

Alam sent to Module 147042015 5:08:26 AM

Mamm Acknowledged, Testh, 2 14/04/2019 5:08:47 AM customer requ irements




Pl Vision — Client Dashboards

@ GET Trakka clients use Pl Vision Dashboards to monitor assets in near real-time

@ Dashboards and data content are tailored to specific site installations and user
groups, ranging from macro to micro depending on requirements

LEGEMD

B sensor detected within the last 1 Hour
B Sensor not detected within the last 1 Hour

GET Breakage Alam GET.TI' 0 kk\_
81551 m S H OVE L 8
- 5

Bucket Movement
Receiver Gateway
Status

ON

D#DS.‘."‘.D190’9$515‘ In_Cab Alarm
81546

Tuglh Toctr octn oot Changeout Scoops
' ' ' ? i Side Bars

14/06/2019 1,661
81042 81941 81540 81539 81938 81937

OFF

Lip Shrouds | 14/08/2019 1,661
Comments: Shovel 8 came out of extended maintenance on 28/08/19

Teeth | 14/082019 1,661




Pl Vision — Client Dashboards

SHOVEL 11

Bucket Movement

GET Breakage Alarm

@

Custom symbols have been developed and

incorporated into dashboards to provide

functionality such as in-browser audible alarms

@.
GET.Trakka
CLIENT A
SHOVEL 11 - STATUS

‘))) Audible alarm

@
GET.Trakka

SHOVEL OVERVIEW

CLIENT A

SHOVEL 8
Receiver Gateway . Receiver Gateway
Status Status

Alarm Alarm
Status Status
ON ON

In-Cab Alarm In-Cab Alarm

OFF OFF

SHOVEL 11

SHOVEL 12

Receiver Gateway
Status

Alarm
Status

ON
In-Cab Alarm

OFF




Operational Data from Analytics

GET Breakage
& Replacement

o i i i
08/082018 00:00:00

.
04/092019 00:00:00
Tooth.1

Tooth.6
67 %

58 %

@\)
GET.Trakka

SHOVEL 8
Tooth Wear Rates

Changeout Scoops

Tooth 1 06/08/2019 19,149
Tooth 2 06/08/2019 19,149
Tooth 3 24/08/2019 8,902
Tooth 4 06/08/2019 19,149
Tooth 5 06/08/2019 19,149
Tooth 6 06/08/2019 19,149

I- L 1 L 1 L Il 1 1 'l 1 1 L
08/08/2015 00:00:00 04/09/2015 00:00:00




Distributed Data Processing

@ Pl System has provided the platform s
to collect, understand and analyse the = ¢
data 20

@ Once tested, algorithms can be s, ;
pushed down to the Gateway or o :
Sensor level

-30

490 —— T 7T —

@ Onboard calculations allow for data
Ioad balancing across the IOT Solution 20‘:13 20:16 20:19 20:21 20:24 20:27 20:30 20:33 20:36 20:39 20:42 20:44 20:47 20:50




Next Steps — Pl System on the Edge

@ Demands for lower latency, near real-time data and higher-level processing on the
asset has led to the application of Pl System on the Edge

@ Pl Server installed on an embedded PC, ~1000 PI Tags /asset

@ GET Trakka loT sensor technology combined with Pl System on the Edge processing

enables the generation of unique process variables and event notifications on the
asset

@ Data Analytics on the asset together with Pl in the cloud creates a powerful and
balanced combination for distributed data processing




@
GET.IrakkQ  cet TrRAKKA PTY LTD

The PI System real-time infrastructure has enabled GET Trakka to deliver a world leading
loT solution to monitor and detect Ground Engaging Tool breakage, provide valuable
productivity data, and asset metrics.

lan Hamilton — General Manager & Daniel Minjoot - Engineering Manager

RESULTS

CHALLENGES > SOLUTION




Contact

Contact: lan Hamilton

Role: Managing Director
Phone: +61418 935592
email:  ian@gettrakka.com.au

Contact: Daniel Minjoot

Role: Engineering Manager
Phone: +61 438 958 190
email:  daniel@gettrakka.com.au

www.gettrakka.com.au
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