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The Key to it all...

} Decision

Support

Business Analytics

Business Reporting &

ol Spatial data

Intelligent Applications
Technology Infrastructure

Intelligent Devices

NSEORMING A "‘I. bl
TRANSFORMING THE WAY THE WORLD WORKS !



Typical Technology Stack — Mining

Decision

Data
Opportunity

Business Reporting &
Intelligence

Data Warehouse

Intelligent Applications

Technology Infrastructure D ata
Intelligent Devices C O | I e Ctl O n

& Trimble.



Trimble Sensors, Imagers & Intelligent Devices

Business

Analytics

Business
Reporting &

Intallinanca

Data Warehouse
Intelligent Applications

Technology Infrastructure

Intelligent Devices

GPS

Optical

Radar

Lidar
Photogrammetry
Communications
Positioning

TRANSFORMING THE WAY THE WORLD WORKS

Historically many disparate,
Isolated data stores or silos
with little correlation or
collaboration

& Trimble.



Intelligent Applications

Monitoring & Control
Anlyics 3D Spatial Modelling Extensive investment in

Business

Reporting &
i Intelligent Applications numerous products to
assist in capturing data that

_— is not fully utilised

Technology Infrastructure

Intelligent Devices

TRANSFORMING THE WAY THE WORLD WORKS



Store all your data in one trusted source

Statistics Production & Point Clouds _ Imagery Design
Supply Chain, Production, Fleet Monitoring, sensors, Radar, Lidar, Aerial, Terrestrial, Crowdsourced Block Models, Surfaces, DXF
Processing, Logistics Photogrammetry, Survey _

TRANSFORMING THE WAY THE WORLD WORKS !
v Q rlm e.



Connected Mine — Application Space

Statistical Analysis
Decision

oo D M. . .
smei\ | Data Mining Allows for more informed

Analytics Forecasting decisions

Business Reporting &
el Predictive Analysis i i
o N y Business improvement
Intelligent Applications p mization Increm ental prOdUCtIVIty

Technology Infrastructure g a.l n S

Intelligent Devices

Business Intelligen

Advanced Analytics
Standard Ad Hoc Query / Statistical L i Predictive L. i
. Alerts . Data Mining | Forecasting . Optimization
Reports Reports Drilldown Analysis Analytics
Whathappened & How many, how often, Whereis the issue & Whatactions are w:vtlsm‘ﬁ:ap‘penmg& Whatrelationships Whatare the trends, how | Whatwill happen next :‘ha(”thEbe“
when? & where? whatare the details? needed now? Whatopportunities Werel pouldicare sbout? |much is needed, & when? |& how will itaffeceme? | SFIZlon movin 5
missed? forward
——— I i | 5. = S I Y a
. N E R a5, T ot | | 14 = N
- Y i e gt --'.'_"' e ,M\f‘ . J —EeE ] /’?,@) i)
- - - - 7.008 o | /
. . . v - f——e Pt e b om
TRANSFORMING THE WAY THE WORLD WORKS
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Principal Concepts

« Acts as an integrating layer, bringing together data from many disparate
sources into a consistent data model, according to a consistent set of
business rules and definitions.

 Becomes the single trusted source of all production related data at a
mining or aggregates operation, and to make that data accessible to all
stake-holders.

* Provides consistent production and performance reports on an internal
(or external) web, using standard definitions of quantities and metrics.

« Performs processing tasks in a documented, transparent and auditable
manner (e.g. stockpile calculations, end of period survey adjustments and
end of period ore grade and tonnage adjustments).

NG P T B Gy (R M bl
TRANSFORMING THE WAY THE WORLD WORKS S
Bf Trimble.




Effective and Efficient Operations

Safe operation and good working conditions

Low Cost operation

Automatic deviation analysis from mining plan

Accurate asset management and control

Accurate Material Tracking for optimum blending and operating efficiency
Optimum fragmentation for crusher and mill

All meaningful data available for correlation

Well designed and maintained road network

Levelled floor with good lithological control and proper drainage

Linking Mining/Quarrying to Mineral Processing

NG P T B Gy (R M bl
TRANSFORMING THE WAY THE WORLD WORKS S
Bf Trimble.




Connected Mine — all Devices

= & Trimble.

CONNECTED MINE

safed P wies O

swal Ay ¢

CONNECTED-MINE

*Versian 1O RC | 66315} 15/0472015 6.PM

Yesterday @ -¢73% MTDe YTD®©-s12%
81,591t 2,286, 394( 21,649,680t
PGOO01 - CRUSHED TONNES
Yesterday MTD
6,213t 284,699t 6,31 6,945t
*
PGOO0S5 - GOLD OZ RECOVERED
Yesterday ©.2:.0 MTD Q.27 YTDoss
2,339.70z 55,441.30z 975,429.902
PGO004 - FEED GRADE
MTD YTDo-136%
5.25g/t 5.03g/t

&2 Avallability By Month

© Movement by load and haul fleets e usage waterfall

Time (in Houes)

1M Tonnes by haul fleet

7 Edit

YESTERDAY'S SHOVEL AVAILABILITY

95.6 %

YESTERDAY'S HAUL AVAILABILITY

73.0 %

ETL Status

O Jigsaw Consumables

OJigsaw Cycle
O Jigsaw Drilling

O Jigsaw Plan

O Jigsaw SMU

O Mine tonnes by origin

Mined Tonnes
orre or00
ons
aren
Augrace
wasel Foor cnce
. )

& Trimble.



Connected Mine - Core Reports

= @Trimble.

CONNECTED MINE

diPages | &Myltems

@ Home
L TCMOO1 - Site Daily Report
O Mine Fragmentation
& Mine Performance
O Data Entry
& Production Reports

Lt PVMOO1 - Daily
Production Report

& MGEOO2 - Movement
Grade Summary [6
Grouping Levels]

Il MPROO2 - Management
Summary

Lt MPROOS - Movements
Summary

[t MPROO6 - EOM Survey
Validation

Lt MPROO7 - Cycle Details

|l MPROOS - Truck
Production

Ll MPRO14 - Startup and
TieDown

0 Time Reports

SELECT PARAMETERS «

Date Range

Operation

Demo Gold Operation 1 v

Group By

Weight Type

Dry
Expand All
First Time Metric

Availability v

Second Time Metric

Bookmark: New bookmark

0O e

New  Open save as

Management Summary

Weight Type

start Date End Date
[ E Oy

& Trimble.

B ShowlHide Al Graphs
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Connected M

= @Trimble.

ine — Dashboards

CONNECTED MINE

&My tems

@ Home
| TCMOO1 - Site Daily Report
© Mine Fragmentation

BB Broken Stock

0 Data Entry

€ Blasting Reports

14 MDROOS - Explor
Supply Cost Repor

€ Drilling Report

14 MDROO! - Drilling Accuracy
Da

| MDROO3 - Drill Hole List

| MDROOA - Drilling
Information

| MDROOS - Drill and Blast
Summary

O Mine Performance
0 Mine Product

O Process Performance
03 Process Product

©3 Mining Spatial

© Mining Analytics

0 Reference Data

SELECT PARAMETERS

Date Range

Operation

Depth Buckes Min

Depth Bucket Max

Depth Bucket Size

XY Bucket Min

XY Bucket Max

XY Bucket Size

Include Holes With Zero Depth

unit

Bookmark: New bookmark

[&]

Drilling Accuracy Dashboard

Start Dot £na0ate Bopenten

& Trimble

Demo Gold Operation 1

Hole Depth Accuracy (Metres)
Number of Holes. 18%8 Awve Degtn Drited ns3
Desgn ceptn 12242 Target Range (Under) 1.0
Orives degtn 21079 TegetRange Ove 10
Excess Drited Degth  -145.4. Wehn Degth Range ~ 80.2%
Excess Drilng. 27% Undecdried. 7%
Overried 3%
Crew Performance
(Target: 90 %)
10%
e T—
%
0%
0%
o "% 8% o% 8%
MY [0 oF.c oF.0
Week by.week tracking
(Target: 90 %)
00%
0%
0%
0%
PR W% WE OBE RE

o I —
2m22018 317 1312201

2016
20122018 10012016

Drill Depth Histogram

Hole XY Position Accuracy (Metres)
Target Rarge 10 WennTagetRange 733 %
Avecage Hoie Eror 3,000 13 05-10m 14%
Macemum Emor 20N >10m 83%

Crew Performance

(Target: 90 %)

o n% % o |
oFA or8 o oF0
Week by.week tracking
(Target: 90 %)

% % n% % % |

3012016 13122015
10012016

Drill XY Position Histogram
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Connected Mine - Geology Tools

Ming Block

MNIS00003 83/PAG o =|mlx

i Mining 5 Loace

et pes)

& Trimble.




onnected Mine — Product Tracking

= @ Trimble C L

= S
o
b . N
w Operation | Demo Gold Operation 1 7 Location  B-HG2A -
g

|4 Latest Material Composition 4 Latest Origin Composition
[ ]
=
3
:
D I
z "
g —
3 I
? —
R —

] 21 am sou

110M
Weight (icenes) Weight (icanes)

2 sam

Smart date. v To

240K

Wieight fronne s}

AT 18 e,

2018 2015 2015 2018

Movement History
Date *  Shift ~ | Origin ~ | Destination ~  Loads * | Weight(t) -

Q31,2015 N SHGL E-HG2A/200-032 64 3200 -
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Connected Mine — Plant data

3 .
" 2
KPI Variance Scorecard & Trimble.
Period from 1/10/2014 to 31/10/2014
Open Pit Underground Processing
Region
Ore Mined (t) Ore Mined Grade (g/t) [Waste Mined (t) Total Ore Mined (t) Waste Tonnes (t) [Mined Grade - Au (o) Recovered Gold (0z) Plant Re
Site
Australia ® 389464 ® 318 © 1424797 (23 %) @ 106,708 (11 %) @ 23983 (-14 %) ® 688(10%) ® 300 ® 834
Demo Mine 1 ® 389464 318 @ 1424797 (23 %) @ 106,708 (11 %) @ 23983 (-14 %) @ 6388(10 %) ® 300 ® 834
Africa ® 1169378 (24 %) 1.05 (-1 %) ® 525334 (11%) ® 2339% ® 834
Demo Mine 2 ® 1,169,378 (24 %) 1.05 (-11 %) ® 825334 (-11%) ® 2339% L ] 834
South America @ 1,871,086 (100 %) 041(7 %) ® 23651148 (0 %) © 223,687 (23 %) ® 61107 2%) @ 1014 (15 %) ® 131.711(29%) ® 760
Demo Mine 3 @ 1325465 (55 %) QD 034(-10%) @ 12.460.549 (0 %) @ 49576 (7 %) ® 20437 (8%) ® 1158 (44 %) ® 33162 ® 122
Demo Mine 4 ® 8155(27%) ® 203(5%) @ 7249557 (-1 %) ® 123059 (22%) ® 27.804 (9 %) ® 100127 %) ® 78184 (4 %) ® 797
Demo Mine 5 @ 537,466 (614 %) ® 056(78%) ® 3941,042(2%) ® 1001 ® 797
Demo Mine 6 g ® 51.052(45%) ® 12,866 (-18 %) ® 10.01(27%) D _19.364 (6 %) ® 834
Europe ® 2926691 (12%) ®  145(12%) @ 4,098.777 (12%) ©® 142366 (12%) ® 912
Demo Mine 7 ® 2319581 (11%) ® 116(3%) ® 1862.736 (7%) @ 59459 (8%) ® 912
Demo Mine 8 @ 607110 (10%) ® 253(10%) @ 2236041 (10%) @ 82,907 (10%) @ 912
MISNeb  Pant Mansgement
721 (131 il
m' = .| Disgrame + | DataEnty <3 Rapert — = ) @ 342,721 (131 %) ® 81
Oyu Toigor Repons
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Connected Mine - Processing

Process Name Crushing and train loading Created By David Shedden (dshedden) , 3/01/2014 12:52:49 PM (%g Public Diagram)
Description Diagram showing product handling through to the train loading.

« Previous {1/12/2013 = Next »

Crushing Intermediate Stockpiles Load-out Stockpiles
Crusher 1B

a_

Crusher 1D

Train transport

X trains Link to unloading

DEMONSTRATION PRODUCT
FLOW DIAGRAM

& Trimble.



PIVIRIL, |Pemonstration

v | Asms & Events

v | Meassemens v

Upsiream consirants 111112013 01.08.00.000

Connected Mine — Process Accounting

11112013 0138 00000

Loged i e

Wet screen b b
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Connected Mine — Bring Your Own Device

Add/Remove Measurements

The ‘My KPis' component allows you to select ar our own measurement set

Select a Measurement Sec

weses Trimble T 10:48 AM

ew Measurement Se

Add/Remove Measurements httpAtemine . comy Hame

Measurements The "My KPIS’ component allows you to select or create your own measurement set.

= CONNECTED MINE

Edit Measurement @ Close bdit [l i
Select a Measurement Set alil onr
Measurement Set 2 v & Edit Set B Add Set .

New

Label

Measurement

Measurements

2EM
Period

Aggregate e 1

Class e meras
AL - Actual 1 Haul Truck Availability @ Edit
Compare ta -
Ave Paytosd @ ean
1 2 Haul Truck Availability @ Delery

I moun
1 4 OreTennes @ Delet —
save changes IR 7 3 00/
— - (1]
YESTERDAY'S SHOWEL AVAILABILITY

N

-
w

-

YESTERDAY'S HAUL AVAILABILITY

My KPI's — new function
User selected KPI's
Targeted for portable devices (phones and tablets)

WORLD WORKS @Tl'imble

TRAI

FORMING THE WAY TH



Connected Mine — Corporate Benchmarking

KPI Variance Scorecard & Trimble.

Period from 1/10/2014 to 31/10/2014

Open Pit Underground Processing
Region
Ore Mined (t) Ore Mined Grade (g/t) Waste Mined (t) Total Ore Mined (t) Waste Tonnes (t) Mined Grade - Au (g/t) Recovered Gold (0z) Plant Recovery (%)
Site
Australia 0 389464 ® 318 ® 142479723 %) ® 106,708 (11 %) ® 23983 (14 %) ® 6.58(10 %) ® 300 ® 834%(2%)
Demo Mine 1 ® 389464 ® 318 ® 142479723 %) ® 106,708 (11 %) ® 23983 (14 %) ® 6.58(10 %) ® 30 ® 834%(2%)
Africa ® 1,169,378 (24 %) ® 105(11%) ® 825334 (1%) ® 233% ® 834%(2%)
Demo Mine 2 ® 1169378 (24 %) ® 105(11%) ® 525334 (11%) ® 233% ® 834%(2%)
South America ® 1,871,086 (100 %) ® 041(%) ® 23651148 (0 %) ® 223687(23%) ® 611072%) ® 10.14(15%) ® 131711(29%) ® 76.0%(-9%)
Demo Mine 3 O 1.325.465(55 %) D 034(10%) © 12460549(0%) | @ 49576 (7 %) ® 20437(8%) © 1158(44%) ® 3162 ® 722%(9%)
Demo Mine 4 ® 8155(27%) ® 203(5%) © 7249567 (1 %) ® 123059(2%) ® 27804(9%) ® 1001(27%) ® 78184 (4 %) ® 197%(9%)
Demo Mine 5 @ 537466 (614 %) ® 056(78%) ® 3941,042(2%) ® 1,001 ® 797%(9%)
Demo Mine 6 ® 51,052(45%) ® 12,866 (-18 %) ® 100127%) ) 19,364 (-6 %) ® 834%(2%)
Europe ® 2,926,691 (12%) 0O 145(12%) © 4098777 (12%) ® 142,366 (12%) ® 912%(12%)
Demo Mine 7 ® 2319581 (11%) ® 116(3%) ® 1862736 (7%) ® 59,459 (8%) ® 91.2%(12%)
Demo Mine 8 ® 607110 (10%) O 253(10%) ® 2236041 (10%) ® 82,907 (10%) @ 91.2% (10%)
Total ® 6,356,619 (238 %) O 114(125%) @ 30,000,056 (16 %) @ 330,395 (19 %) ® 85,090 (-3%) ® 877(:26%) ® 302721(131%) ® 5816%(-99%)

TRANSFORMING THE WAY THE

& Trimble.



— VI - Visualisation of Production Data

= @Trimble DEMO APP &

Q QUERIES » 'O

0

* U8R X

APages & Myitems
& My Folder

O System

O trash

le2 Dally report

([ full datasource

@ Key Equipment Availability by
Month

@ Maurice Chart Demo
Dashboard

© Maurice Test
© Movement by destination type

@ Movement by Material and

Type
PRODUCTION QUERY #1
@ Movement by Type x
origin v | Destnation v | Material v | Weignt - =
[ only earth rRUIWESTT o Auus sy <
320-2310-01 ™3 wsTS 239.08614120918995
|2 Production for 1 Jan 2015
320-2310-01 ™ WsTS 239.08614120918995
|2 Sample 320-2342-42 W7BF HGBF 717.2584236275699
© Tonnes By Haul Fleet 320-2342:51 oM.s SGSS 5020.808965392989
320-2342:01 ™3 WsTS 239.08614120918995
[0 unit animations only
320-2322-01 ™1 wsTS 1434,5168472551397
DRAMPORE FC HGOU 24389
@ Shared With Me
. 320231141 PAD3BFS257 HGOS 4912.542016940107 o
3 Manage My ttems — :
~
© Trimole Navigation Lid 2016 Credits. (Report issue “« P> P €9 )an1,2015534:44 AM/ Jan 2, 2015 5:30:00 AM 10x

& Trimble.



VI - Drill down to detail transaction level

CONNECTED MINE 0.9 &

RIES > c O £ O lelﬂﬁl =

4+ < PRODUCTION QUERY #1 > B
ORIGIN DESTINATION MATERIAL WEIGHT
350-2335-42 PAD12SUL1-2 HGOS 1739.47544429073¢ ©
350-2333-41 PAD12SUL1-2 HGOS 4969.929840830682
350-2333-41 FC HGOS 2236.468428373807
350-2335-42 FC HGOS 496.9929840830682
350-2333-41 PAD3BFN262 HGOS 5466.922824913751

350-2335-42 PAD3BFN262 HGOS 8945.87371349523

350-2331-41 P3STICKS HGOsS 2981.95790449841
350-2335-42 P3STICKS HGOS 9442 866697578302

350-2333-41 P3STICKS HGOS 248.4964920415341

& Trimble.



VI - Visualisation of Geological Data

Q QUERIES
dhPages & Myitems
& My Folder

O system

O trash

|2 Daily report
[ full datasource

© Key Equipment Availability by
Month

@ Maurice Chart Demo
Dashboard

@ Maurice Test

© Movement by destination type

Movem Material
TO;peove ent by Material and b
© Mouinent oy Type LOCATIONS QUERY #1 x
Location | Material ~ | Volume ~ | weight v =
B oy e 320231241 HGOS anss 88633
le2 Production for 1 Jan 2015 320-2339-41 HGOS 6652 18556
le2 Sample 320-2342-42 HGOS 228 697
320231227 MARS 1 1
@ Tonnes By Haul Fleet 320-2310-17 5Gss 1 1
{0 unit animations only 320-2311-11 SGSS 3022 8584
320-231147 5GSS 1 1
& shared With Me 320-2312:17 SGSS 1 1
¥ 320-2339-51 SGSS 2099 9566 N
© Manage My ltems _ !
© i Nawgioon L 2018 Credws: (heport s50es “ P> MW €9 Jan1,20155:34:44 AM/ Jan 2, 2015 5:30:00 AM 16)(
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=

— VI - Overlay Fleet data

= @& Trimble CONNECTED MINE 0.9 &

£ QUERIES <« p—
3 @ unmiocationquerver £ @) L
B

& @ earTHQUERY el & e

2

-

=

=

H]

a

SCENE: 10X

0D e a B =

New Open Save saveAs QR | AddQuery B8
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VI - Near Real Time Visualisation - BYOD

A Pages & Myitems
& My Folder
D System
O rash
12 0114 Shovel Events
(17 Blast pattern demo
le2 Daily report
le2 Dailysummary
|2 Fleet Time Line
[ full datasource
le2 Haul Truck Down Time

© Key Equipment Availabllity by
Month

@ Maurice Chart Demo
Dashboard

@ Maurice Test
@ Movement by destination type

@ Movement by Material and
Type

© Movement by Type
[ only earth

&2 Sample

© Manage My Items

© Trimble NavgaUon L1d 2016 Creaits. (Report !

)

X

E .."\
haves (i b 0, \./n‘,'A' ‘m.

By
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VI - Instant Pop-Up Equipment Statistics

0105 - Thursday, January 01, 2015 5:33 AM

Unit Code: 0105
Fleet: Komatsu PC8000 shovels
Owner: KC

Location: 320-2312

Meta Culnane (004106) _

2527 tpoh

(last 60 minutes)
9 400 Cumulative Tonnes (Last 6 Hours)
y t

Total Tonnes (Last
12 Hours) 0

0200 AM 04:00 AM

Payload (Last 6 Hours)

218 .

Avg. Payload (Last
12 Hours)
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- VI - Visualisation of Drilling Data

= @Trimble CONNECTED MINE am

°

qQuissts » O

P

vy T

wsin v

W o Type Al Coter ATt oo Aok Cona A B ¥ g Colr 1 g b wtign Bsn g iomen? B
W20 1°"e Ao AN 8 e A4t -
wr 335 000V 5L 1% SV AR DN 3403342
"e 390 0000000009 <1153 2000 a3 34 22V SM 0N VN WD 2457 0%
e 314X 2 311.4% 208110 $03 23080000000 1573 22140

ST 348 30

1557 2.

15091 250000500,

1449111 7909000

SIZAVU00eN LTy

1954 8 Y3 VT 1994 DR

& Trimble.



— VI = Transparency
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& Home

Ll TCMOO1 - Site Daily Report
0 Mine Fragmentation

0 Mine Performance

& Mine Product

&8 Mine Block Management

@ Mine Block Overview
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VI — Augmented Reality

Immerse Yourself
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— VI -Take the boardroom into the mine
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VI - Bring the Mine to the Boardroom
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VI — Visualise data inside the view
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