REACTORE: MODULAR TECHNICAL SALES TRAINING

Company and product training presentation

Prepared by

react@re

One Platform. Multiple Mining Solutions.



MODULE 1: Company Overview

®© @

MODULE 2: General Product information and ecosystem

- Optional Break: 15 Minutes-

O,

MODULE 3: Operational Planning and scheduling

O,

MODULE 4: Processing, Production and operations management

- Optional Break: 15 Minutes-

O,

MODULE 5: Underground Solutions

O,

MODULE 6: Asset Tracking and Collision Avoidance



O,

MODULE 7: Asset Maintenance and management

O,

MODULE 8: Sales and distribution

- Optional Break: 15 Minutes-

O,

MODULE 9: Human Resource Management

O,

MODULE 10: HSE and Legal Compliance

@ Questions and Answers
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REACTORE ARE A UNIQUE COMBINATION OF 9001:2015
TECHNOLOGY SPECIALISTS AND MINING DOMAIN EXPERTS.
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India



ACC




MINING SYSTEMS



Reactore is a service orientated, technology based solution provider.

At Reactore, we recognise that each mining operation has unigque
constraints and challenges and that the success of a software solution lies
in the execution of an effective implementation strategy.

Instead of just providing off the shelf applications we envision ocurselves as
solution providers and actively ccollaborate with our clients to ensure
fit-for-purpose solutions that really make a difference and bring a tangible

Constant Evolution

Our product is constantly improving and evolving to incorporate the latest
technology to ensure our clients can benefit from a solution that is both
future-proof and ready to address the escalating demands of the industry.

Our service level agreements ensure that clients are provided with ongoing
after-sales support and training with access to new features and
enhancements as they are developed.

return on investment.

PAS
Reactore personnel actively consult with our clientele to optimise business ONGO‘NG
processes and achieve maximum gains by leveraging the power of the SUPPORT
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@ Solutions for planning, real-time operations management through to sales and distribution.

@ Support modules include asset management/maintenance and mining specific HR solution.

@ Suitable for above and underground mining operations.

( Innovative solutions for the \
L entire mining value chain J

Planning and
scheduling

; Drilling, blasting,

excavation
: = Hauling

E

‘..-----..-----____ -



PECOPLE

Personnel Tracking & Safety

Trainings & Interventions
Performance Management

CONNECT EVERYTHING

Connect to existing
hardware and software

systems

COEXISTENCE /

Dynamic coexistence
with 3rd party systems

Mineral Resources

® (Operational Planning

®* Production Management
# Beneficiation & Distribution

Workflow Asset

Engine Management

Predictive
Analytics

E|'|-;;i|'|-e-

Integration Bus
R-Bridge
Prosdmity
Detection

Reporting
Engine

Custom Module
Development

Assets

Asset tracking & Management
Optirnal Utilisation

Preventive / Predictive
Maintenance

IMPROVE EFFICIENCY

Manage operations using
core, cutting edge

productivity tools

\ INCLUSIVENESS

Various apps, interactive
systems for maximum
personnel participation




Mines use the various Reactore modules to
budget, plan, schedule, effect and track all
operations across the mine, in real time,
through to end sales and distribution.

Modules include:

e Operational Planning

* Production

e Beneficiation

e Asset Tracker

* Sales and Distribution

* Underground Mining

* Asset Management

* Human Resources Management
e HSE Legislative Compliance
* Mobile Applications

* Reactore Ecosystem

o Proximity Detection

Identification
* Alerts for Personnel
and Asset Operators
¢ Collision Avoidance

Resource Tracking %
* Fleet Management .00 ans®

® Event Reports ﬁi‘

e Trip Reports )
* Utilisation Reporting Mine Plan

® Payload Monitoring
* Realtime location

o
3

Human Resources

3 * Employee Management
* Approach Object 5

Recruitment and Candidates
Time and Attendance
Training and Development
Interventions

Real Time Location

Assets and Facilities

» Assets Register

* Plants and Facilities
* Asset Maintenance

* Optimised Scheduling

e Collaborative Planning
e Budgeting and Forecasting

e |ntegrates with All Modules

across the Value Chain

Production
 Scheduling
« Shift Management

Beneficiation

* 3D Realtime Processing
Dashboard

* Virtual Data Enabled
Environment

Company Admin

¢ Action / Meeting Manager

¢ Process Management
e Document Management
¢ Detailed Analytics

3rd Party Systems

Integration

¢ Financial Systems
Plant Systems
Assets / EAM Systems
Time and Attendance
Fuel Systems




@ Reactore typically integrates with 8 or more systems per implementation.

ERP Systems

N

Weighing Systems Geoscience systems

Survey Systems Biometric Systems

LIM5S S5ystems



reGCT@ re ( Digitalisation partners) ﬁ

(®) The Vision: Create an integrated, digital, operations management platform.

Integrated Solution

Geo-science m

System LIMS
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2 g Government
Biometric Portal
& Sensors

m All Mining

FMS Equipment
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Real-time Dashboards



@ Report engine allows for user defined reporting.

reOCT@ re Reporting Engine

User ID:

3
Password: e —

Show locale & time zone

==
Need help logging in? s
N\




PRODUCTION:

Mining production
management, in your pocket.
Dedicated mobile apps for operators, ranging from
material handiing, drifling, and blasting to apps for
management and supervisors to access real-ime
operational data and tske action on it, all in the
pa!m of their hands

Key features include resource status summary
logging of incidents, recsiving exception alkerts

communicating and recewing instructions and

viewing the latest production progress

HR:Employee
Leave Management

ew leave balances for both yourself or subordinates, apply for

leave or track the progress of current leave applications.

Reactore’s mobile app ordges the gap between HR Management

and employees by providing key information to personntel thus

reducing lengthy adminstrative cycle times.

ASSETS:
Maintenance Management

A feature for technicians, mechanics and artisans to
view, manage and close work orders in the fielc,
removing the requirement of paper baszed recorc
keeping. In the field real time updates wil faciltate
Reactore Asset Management modu'e to utilise the
data captured meaningfully to update maintenance
records and align maintenance strategy trajectories

accordingly.

A Nt

Wvaes iba s

ADMINISTRATION:

Manage tasks while on the move

Reactore’s mobile Task Management App facilitates

viewing and managing tasks assigned to you

inputs for the required tasks and sync with the

enterprise App in real time. View cata and audittrails

for historical tasks when requirec.



@?ﬁ Leveraging the power of geo-location using geo-fencing, tracking and user defined business rules.
= india v a P ‘igib

Name : Santosh Kumar

Has entered restricted area

Area : Power Supply
At 13H46

DISMISS

T

CRUSHING PLANT -
e .
Status s Active o

Personnel = 46

Alerts - 03
N L




®) Real-time dashboard tracking of operational data.







Optimised planning, maximum value with an advanced collaborative planning solution for the entire mining value chain.

O, Integrate with geo-science systems and combine with Reactore data to facilitate a broad based planning / project
management solution.
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(@) Collaboration - a single workspace environment where multiple users can apply their expertise

English(54)

2 e G

E 4« » 2 1

&

Dashboard / Mine Planning / Work Space

WORK SPACE
Progress 40 % Resource Utilisation
— 85 %
MINING BENEFICIATION

Total Cost Breakdown

STOCKPILES

STOCKPILE 1
< $120332 $11220 $120332
Budget Estimated Variance Budger
STOCKPILE 2 - SUMMARY
< Jan 2015 Feb 2015 Mar 2015
$ 45000 § 56000
Capex
ROM

Cost: $ 50000  Activities: 5

Drilling

Resources: 5 Hours : 200
Blasting

Resources: 7 Hours : 250
Excavation ROM

Resources: 5 Hours : 200
Excavation WASTE

Resources: 35 Hours : 1200

Cost: $ 20000  Activities: 5

Resources: 25

Target : 1000 Meters

Target : 2500000 M3

Target : 1000 Meters

Target : 2500000 M3

REVENUE G

STOCKPILE 2

$11220
Estimated

A

05

Activities

Cost : 52000

Cost : $13000

Cost : 52000

Cost :$16000

Resources: 18 Duration :01/04/2016 - 31/07/2016

Cost Per Ton
$ 92

ENERAL

o

$9854
Variance

pr 2015

Duration: 01/01/2016 - 31/03/2016

w o DF

Resource Defecit Budget "
8 $ 9350000

EXCEPTIONS (22)

STOCKPILE 3 (1]
$120332 $11220 $9854 >
Budget Estimated Variance
May 2015 Jun 2015 >
10 1
Resources Blocks
o AcceT W@ REECT
ADD ACTIVITY
Monica Cook is Currently working... ~
Steve Buckenr is Currently working... v
Kate Winslet is Currently working... ~
John smith is Currently working v

ADD ACTIVITY

ERCO®
10/02/2016

22 Days, 6 Hours

Due Date

Remaining :

MINING SUMMARY

Strip Ratio Cost per Ton Utilisation
1:2 $ 56 85 %
ROM
$ 142000 $120000 -$22000 10000 Tons
Budget Estimated Variance Target
WASTE
$ 232000 $ 250000 - $ 18000 20000 BCM
Budget Estimated Variance Target
OPEX BREAKDOWN
M North Pit 1 230000
24% $
M NorthPit1  $ 260000
268 22% W southPit1 $ 280000
Luhlanga $ 270000
Budget v/s Estimated
M Budget B Estimated B Variance
30
20
. I II I
0 I ] Il I ]
| [ |
NP1 NP2 5P1 5P2 LUH



(e) Beyond Mine Planning — Take planning beyond the mine itself and incorporate the entire value chain

o E 4 » =2

Dashboard / Reports / Operational Summary Report

English (5A) w

‘B EQ ‘I

OPERATIONAL SUMMARY REPORT- DAILY ™ 15032016 Operational Days Elapsed 13 Operational Days Remaining 12 EXPORT TO PDF
MINING  -12 % BEMEFICIATION +2 % REVENUE -6 % HEALTH & SAFETY 6 Incidents
MINING
Pit Planned Actual Variance Pit Flanned Actual Variance Pit Planned Actual Variance
North Pit 10000 9000 -1000 North Pit 10000 9000 -1000 Morth Pit 10000 9000 -1000
South Pit 12000 10000 -2000 South Pit 12000 10000 -2000 South Pit 12000 10000 -2000
Luhlanga 15000 16000 +1000 Luhlanga 15000 16000 +1000 Luhlanga 15000 16000 +1000
WD BT wHD O e L Mo e MH AN e e WD Al wHD O el el W MHT AN M e L) il WHI O e L W WHT N MR eH
AT g (KM g WM B e g AL g KW e e AT g A e g
PLANT 1 PLANT 2 PLANT 3
Flanned Actual Variance Planned Actual Variance Planned Actual Variance
Plant Feed 10000 9000 -1000 Plant Feed 11000 9000 -2000 Plant Feed 6000 4000 -2000
Yield 44% 43% 1% Yield 44% 42% -2% Yield 34% 30% -4%
Availability 95% 90% -5% Availability 96% 92% -4% Availability 85% 90% +5%
Utilisation 92% 98% +6% Utilisation 94% 99% +5% Utilisation 90% 98% +8%
Utilisation
o
Availibility - Availibility
100% - —
s0% - o
% EE L
e 20 0%
0% e o
% — N %
LR gD s e
A AT A o & T R R
e W I G E
— il Actual  ——alliiy Tasget o h

— uailibilite Act

sl e—rallibiiry Taraer



@ Status of mine — Operational data for the entire value chain including safety and environmental parameters.

\u Save

== = Welcome to Tunga Mines Friday, 7th July 2017 / 3:24 pm
Current Operating Shifts (@) Health & Safety @) Environmental
4 A Shift 09:00:00 to 22:00:00 0 Personnel Total Incidents : 0 Dust Count SPM
FN Next Holiday : 15th August 2017 Last Accident : 0 110
LTIFR : 0 (pg/m3)
F

Personnel working at mine: 0 Blasting Details

On Roll: 0 Outsourced: 0 M Last Blast On: NA

L
INDIAS PUREST

TMT B g RS NextBlastDate:m
i Production
DAY MONTH YEAR
WASTE [] WwAsTE WASTE
ROM ROM ROM
Dispatch
Lowsat suiphr cortert
ke he D Ong et g
@ < wrong DAY MONTH YEAR
Conemtert cross sectora fing
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By

@:ial Inauguration: 10th June 2017. No safety, Know Pain: Kn Powered by reICT@re






Schedule

Execute

Monitor

| Optimise

Seamlessly create day to day work schedules, down to the resource level via direct operational planning integration.

WERAIMAL 1LY

& B 4 » 2

B B cantt chart view

SCHEDULE NAME

Q south Pit

m 01/12/2016 to 31/12/2016

CONSOLE Excavation

Day Shift

NP 2 Schedule

English (%) ¥ 2

05/12/2016 -10/12/2016

e ®(y

=N v

(@ Day shift, Night shift & John Smith, Steven Phillphs

ADD BLOCK

PUBLISH

OVERVIEW

ADD ACTIVITY

EXCAVATION  pml

Output Target (tons)
ROM 1200
WASTE 2500

Resources Availability
25 90%

SHIFT A
01/12/2016

A® — 559
23 M3 AS

75% >

Actual (Tons)
650 T+2.5%

1000 |-3:5%

Utilisation
95%

DRILLING [ ]
Output Target (Mtr)

Drill 150

Resources
3

Availability
100%

10% >

Actual (Mtr)

65 T+2.5%

Utilisation
90%

SHIFT A
02/12/2016

GENERAL SHIFT 0%
01/12/2016 23 M3 A0

Haul Truck 005 X

QUEING N

Current Payload  Calibrated Ore
Total Tonnage £
78 Tons

).Smith Emp556
Terex Operator

Ave Payload
Trips Availability UOA uos
17 80% 80% 68%
MORE DETAILS
Excavator 003

Bench 10 - Section 55 X

Manju Gowda - Emp545
Excavator Operator

LOADING

&3 M3 A0

ACTIVITY DETAILS

Block1 Level

01032017- 05032017

RESOURCES

1

LOADING

0% GENERAL SHIFT
02/12/2016

1A G L 01122016

OUTPUT

2

WEIGHBRIDGE

MANAGE RESOURCE!

05/12/2016 600

10032017- 15032017

EVENTS

3

DUMPING SITE

l Excavator 1

| Excavator 2

Weighbridge 1 X

Dumping site 1X

Type here

Drill 003 Bench 10 -Sect 55

J.Smith Emp556

BLASTING

Output Target (Sqmtr)

Area

Resources
10

12500

Availability
98%

Drill Operator

65% =X

Actual (Sqmtr)

8025 |-3.5%

Utilisation
96%

Holes Drilled 06/18
Meters Drillied 265
Drill Rate 0.5M/ Per Hour

Redrill  Availability Utilisation
02 80% 80%
MORE DETAILS

Crusher to Stockpile

Input  Target Actual

ROM 124548 12430

BHQ 124548 12430

Forecast

Current Payload ROM

Total Tonnage 2365

Ave Payload 78 Tons

Loads  Availability Utilisation
17 80% 80%

MORE DETAILS

Type here

ASSETS

A Haul Truck 1(25 Trips)

® Haul Truck 3 (10 Trips)

3 Haul Truck 2 (15 Trips)

PERSONNEL

Asset ID

Asset ID

Asset ID

Drill 003

212300 -0.5%

Block 2

Block 2

Level 1 @ * 01/12/2016  05/12/2016

Level 1 * 01/12/2016  05/12/2016

Type here

INVENTORY
Operator []
Operator []

Operator




(®) Streamline resource management and allocation and optimise resource utilisation

# B 4 » 2

E

A

ﬁ Gantt Chart View

SCHEDULE NAME Q South Pit
OVERVIEW | 19/07/2017 £ SHIFTA &
06:00 - 14:00
ADD ACTIVITY
EXCAVATION (3) 44.5% Q ® = >
OQutput Target (MT) Actual (MT)  Variance
ROM 1200 650 550 }2.5%
WASTE 2500 1000 1500 | 4.6%
TOTAL 3700 1650
2 - A A u
25 22 02 90% 95%

® @) z0s106 [ 10710 fGois10

W= English(N) =

2 e P(

Qo

DRILLING (2)  43.3% = @ >
Output Target (Mtr) Actual (Mtr)  Variance
Drill 150 65 85 14.6%
2 & A A u
06 1 01 28% 90%

G9ossr10 [gozsoz [Gorsos

BLASTING (1) 66 % Q = ->
Output Estimated (MT)

Blasted Material 12500

2 L] A A u
06 00 00 100% 100%
CRUSHING & 445% Qe >
SCREENING (3)

Feed Target (MT) Actual (MT)  Variance

R Showing all Status v Showing All Materials v Showing all Locations v BACK
m 01/07/2017 to 31/07/2017 (© Day shift & John Smith, Steven Phillphs Published
— 55 % SHIFTB 0% SHIFT C 0% SHIFT D 0% SHIFT E 0% >
W3 M38 A5 | oooo-18:00 W3 M 38 A 0| 11:00-20:00 @3 M3 A0 | 1400-2200 ®3 M38 A0 | 1600-24:00 W3 M 38 A0
Manage resources - Excavation Bench 10, Section1 Target 600Tons Remaining 360 Tons Overall Resource Allocation [N 50% b4
Personnel T Assets T Resource Allotment [ | 35%
| Job Profile v | ‘ Asset Type v | Assets Operators Other Personnel
Planned 11  Allotted 5 Planned 15 Allotted 6 Planned 3 Allotted 1
| onRoll v| | shifta v
Excavators (1 of 3) Operator (1 of 3) Capacity (200) / Target(1000)
K Arjun Janya x 200 MT /1000 MT
omatsu
Total Personnel : 126 Total Assets : 47
Availablity Allotment Availablity Allotment . i
Tippers (2 of 5) Operator (2 of 5) Capacity (500) / Target{1000)
[ 95 P25 06 | 80 15 3314 24 09
Tipper 34 aee .
Vijay Kumar, FEL Loader a T::A 0 Sanju Gowda X 250 MT /500 MT

@
&
@

[ —
Employment Type: On Roll

Clock In Not Allotted

Jayanth, Driver
Shift: Shift A
Employment Type: On Roll

Clock In Allotted

Vijay Kumar, FEL Loader
Shift: Shift A
Employment Type: On Roll

Gururaj Patiil, Truck Driver
Shift : Shift A
Employment Type: On Roll

Unavailable Not Allotted

Manjunath, Drill Operator
Shift ; —------
Employment Type: Outsourced

Clock In Allotted

| e

RN

-

Excavator 9900, Excavator
Available : 08H30
Status : Working

Excavator 332, SKU372
Available : in 4H30
Status : Not Working

Unavailable Not Allotted

Truck 12, SKU 1152
Available : 08H45
Status : Working

Truck 34, SKU 2272
Available : 08H22
Status : Idle

Available Not Allotted

Truck 212, SKU 1254
Available : 08H30
Status : Working

|Starttime | ‘End Time |

CANCEL

Other Resources

]
&

Activity Supervisor

Chandru MK, Helper

=

0 Mariyappa , Supervisor X

Maintenance Support

’ Ravi Kumar

ROM

Weighbridge

Weighbridge 1
L&T

WASTE BHQ

Operator

0 Manjunata ¢



(®) Complete oversight over resource utilisation and performance.

Resource Management

Personnel Availability M Clockin B Mot Clocked in

On Roll Total : 48

H 30 | 12 H 06 m 10
I e

Outsourced

B Unavailable

Total : 16
= 04 m 02

Personnel Allotment

O Roll
m 44

W Alloted

B Unalloted

Outsourced

m 06

Filters
Designation Employment Type Availability Activity Location Asset Type
| Select Designation T | Both v | Select v | | All Activity v | | Select Location ¥ | Select Type v |

Woaork Status Search by Asset/Personnel Clock in Status Work Start Allotment Status

| Select Status ¥ | Asset ID / Personnel ID | Clocked in ¥ | | Select ¥ | Select ¥
3 Filters Applied, Displaying 3 Results
Details & Machine Allocation Availability Location and Activity Status Time Analysis

Raj Kumar, Tipper Operator
Available
. On Rell, Tipper 01
Manjunatha , Drill Operator
Available
Qutsourced, Mo Machine Allocation

Suresh Gowda , Foreman
On Roll, No Machine Allocation

Available

Excavation, Bench 10, Section 5

In-Progress

]

Excavation, Bench 11, Section 6

Clock In - 08H45
Work End - -—-—-

Clock In - 0BHS5
Work End - ——

Clock In - 08H50
Work End - ——

Allotment - 08H55

Post Stop - —

Allotment - -——--

Post Stop - -—

Allotment - 08H42

Post Stop - —

Pre Start- 08H55

Owver time - -——-

Pre Start- ——-

Owver time - -—-—--

Pre Start- NA

Owver time - -——-

Worl Starts - 08H55
Clock Out - ——-

Worlk Starts - -——

Clock Qut - —-—--

Worl Starts - 08H55
Clock Out - ——-

e

EXPORT TO PDF

Onsite Time

2H30

Onsite Time

2HZ20

Onsite Time

2H25



e

Br 2 a u il

&

3

(®) Real-time tracking of all activities —planned versus actual.

A SNIFT.

2017-07-20

ACTIVITY DETAILS
Excavation and Hauling

Duration: 2017-07-20 08:00 To 2017-07-20 23:00

EXCAVATION AND HAULING 0%

Output T. t Actual Vari
utput Targe ctua ariance SEC02 SECO1

@ ®

163

BHQ 0 147 14

& @4 Bo/4 @) 0/ 14 08:00-23:00 (2 4
TOTAL 18,000
- 2 A A U Waste ROM | 2% 9%  BHQ
8 2 0 oD 100% Actual 92 79,000 148F 464 Actual 72

Actual Production
120
80 :
Production Rate

Current: 31 7PH

Required : -
x

started l0ading at 10:25 by

Excavatordl

Weighea 3t 10:27 oy Waigntrondol X
TRIPS(23) TRIP FLOW(3) ASSETS(2) PERSONNEL(1) INVENTORY(D) EVENTS(0)

Tipper02 CLOSE

24-2 4 1500526556639 ROM Completed
10:26 - 11:04 2330 ¥ons a
31-2.4_1500527118188 Waste Compiéted ¢
10:35 - 10:39 222 Tovs

Copyright - Reactare Powered by reQCtere




(®) Drilling; Blasting; Mine Development and any user defined activity can be incorporated and monitored.

)

¢ B 4 » 2

= ﬁ Gantt Chart View

SCHEDULE NAME Q south Pit

SHFTA &
06:00 - 14:00

OVERVIEW 19/07/2017 <

EXCAVATION (3) 445% 9 @ = >
Output Target (MT) Actual (MT) Variance
ROM 1200 650 550 }2.5%
WASTE 2500 1500 ] 4.6%
TOTAL 3700

= &8 A A u
25 22 02 20% 95%

@ (@ 20/106 [@ 10710 Fgois10

DRILLING (2)  43.3% Q =®->

Output Target (Mtr)  Actual (Mtr) Variance

Drill 150 65 a5 14.6%

A u
01 88% 90%

@ 03702 [@oi/03

BLASTING (1) Q =@ >

Output Estimated (MT)
Blasted Material 12500

- A A
100%

CRUSHING & 445% Q= >
SCREENING (3)

Feed Target (MT) Actual (MT) Variance
1200 650 550 }2.5%

RHO 1500 14.6%

Showing all Status

WS English(N) »

Showing All Materials

Showing all Locations

) 01/07/2017 to 31/07/2017 @© Dpay shift

— 55 9% SHIFT B 0% | SHIFTC

0%

@3 M3 A5 | 0900-1800 W3 838 AO0| 11:00-20:00 ®3 M3z A0

Hole No 2
Planned
Actual
Redrill Meters
Start Time
End Time
Dril Rig

Operator

10 Mtr
10 Mtr

2 Mtr
09:30 AM
09:50 AM
Drill Rig 3
Manoj G

2 John Smith, Steven Phillphs

SHIFT D
14:00-22:00 @3

Published

SHIFTE 0% >
16:00-24:00 @3 M 38 A0

Activity Details
Blasting

Pit 1 B1 Section 1
@
Blast No 02558

Blast In Charge:

Blast Details
Time of Blast

Volume Blasted
Powder Factor
Charge Factor

Tons / Meter

Material Type

Strata Condition

Density

Fragmentation

Observations

Schedule Progress 06:00 - 14:00 V4

R.Kumar Hl

RESOURCES SUMMARY X

-

31% 20157 MT Req POST BLAST

14:30
950060 M3/ 85421 MT
0.88
1.5
9504
BHQ; ROM; WASTE
Medium

11.5 Kg/M3

Medium

Blast in charge observations go here. The comments come from his
post-blast input via the web or field app.

PRE BLAST POST BLAST

Post-Blast Observations

Presence of Misfire 2@ Yes

' Misfires resolved?

Blown-out Holes? @ Yes

PERSONNEL (3) INVENTORY (11) EVENTS (0)

No SPECIFY HOLES

 Blown-out Holes resolved?

Ground Vibration

Fragmentation

Severe @ Not Severe

® Good Moderate Poor




(®) Analytics and data on demand for mining activities and resources.

Excavator CAT 793

@ Bench 10 - Section 55

Kumarappa, JW5-0234, Excavator Operator

L8 & & &
Checkin Time : 08H58 Total Working Time
7.38 Hrs

Total Excavation (MT)

1350

Precheck Time : 09H13
Activty Start Time : 09H23

Activity End Time : - 4.5%

Current payload : ROM

Qutput Planned  Actual Variance Forecast

ROM 1120 1120 +60 1380

WASTE
BHQ

2600
220

2450
140

-150
-80

2750
310

Payload Summary

Il ROM

100

WASTE

Il BHQ

= QOptimal Payload

Load Cycle Analysis

2%

550

320 [IETY 4%

Available:7.6 Hrs

7 %

Total Shift Time 8.2 Hrs Utilised:7.4 Hrs

Availability: 92 % UOA: Q5% uos: BE2%

Equipment Performance

OEE 8804 MTBF 85 Hrs PS Abnormalities 00

Last Failure 110 Hrs Last MH525487  Aye Fuel Cons  3.6L/MH

= Qverload Threshold

= Baseline Minimum

75

50

25

o0

T T2
Below Benchmark

T
03

T3 T5 T 7 T8

Overload Threshlod

Detailed Trip Summary

Load Qutput
o1 ROM

02
03
04
05
06
07
ul=

Waste
ROM
ROM
ROM
Waste
ROM
BHQ
09 BHQ
10 BHQ
11 ROM

Ave Load Time

Payload Tipper ID
TO0G
TOOZ
TOO4
TOOZ3
TOOS
TOO1
TOO6E
TO04
TOOS
TOO3
TOO1

77

78

3.7 Min Loadtime Benchmark 4.0 Min Ave Waiting Time

™ T10

06

11

Load Start
09H31
09H36
09H40
09H49
09H56
10HD4
10HO7
10H13
10H19
10H24
10H30

T2 T3
Ave Payload

Load End
09H34
05H39
09H44
05SH33
05H59
10HOS
10H11
10H16
10H22
10H28
10H34

T4

2.1 Min

T15
T2 Tons

Ti6

Loading Time
3.2 Minutes
3.6 Minutes
4.1 Minutes
3.5 Minutes
3.2 Minutes
4.8 Minutes
4.1 Minutes
2.9 Minures
3.1 Minutes
3.4 Minutes
3.6 Minutes

™7

Total Waiting Time  33.5 Min

T8 T19  T20

Waiting Time
2.3 Min
1.0 Min
2.1 Min
1.7 Min
4.1 Min
2.2 Min
3.1 Min
2.3 Min
3.4 Min
1.9 Min
2.2 Min

Events

Total Events 02 Tot DT




(®) Customised reporting for operations and costs.

4 B 4 % 2

Reactore

Welcome

Kalpana Gsat

Module Name

Dashboard

Employees

Facilities

Activities

Resources

Reports

Settings

Daily Operations Summary Report

‘ 01/11/2017

rsw

Attendance Summary

On Raoll 18

Mine Name Tunga

Dashboard / Production Schedule / Operational Cost Report

o |

Date Selected 01/11/2017

Outsourced

Production Performance Summary

Nett Performance

Activity

Drilling (Mtrs)

Blasting (MT)

EX & Haul ROM (MT)

Ex & Haul BHQ (MT)

Ex & Haul WASTE (MT)
Crushing & Screening(MT)
Dispatch (MT)

Rehandling (MT)

Material Balances
Type
ROM (MT)
WASTE (MT)
BHQ (MT)
C-ORE (MT)

FINES (MT)

Target
100
1000
800
600
500
700
650

450

RESET

Forecast Nett Performance

31
+13 %
TODAY
Actual Variance

80 -20
1100 +100
850 +50
700 +100
450 -50
750 +50
600 -50
455 15

Opening Balance
12000
16500

8500
4850

5560

Target
450
2500
2300
2000
1900
2050
1850

1250

Added

800

500

600

300

450

-6.5%

MTD
Actual
480
2200
2200
2120
2000
1980
1900

1200

Variance
+30
-300
-300
+120
+100
-70
+50
-50
Removed
600
200
400
250

Target
1600
8500
7500
6900
6500
7000

6000

Forecast

Actual
1500
8000
7700
6650
6850
7154
6089

4625

Variance
-100
-500
+200
-250
+350
+154

+89

+125

Closing Balance

12200

17000

8900

4750

5760

EXPORT TO PDF



®) Reactore

(®) Customised reporting for operations and costs.

Welcome
Kalpana Gsat

Module Name

&2 Dashboard

Employees

Facilities

Activities

Resources

Reports

8 B 4 % 2

Settings

Dashboard / Production Schedule / Operational Cost Report

Daily Cost Report

‘ 11/11/2017

o |

| s

Activity Based Cost Analysis

Activity Name
Drilling
Blasting

Excavation & hauling
Crushing & Screening

Total

Excavation
Output Name
ROM
Waste
BHQ

Total

Cost Centre Breakdown

Admin Overhead

15200

Depreciation

15200

Equipment Cost
90000
50000
100000
60000

300000

Total Cost
80000
40000
15000

135000

Fuel

12000

Consumables

14000

RESET

Employee Cost

18000
10000
20000
20000

68000

Tonnage

530

333

136

939

Loader
Excavator
Tipper
Drill Rig

Spares
Explosives
Tyres

Daily Cost Report
ML2366 - Tunga Mine

Consumable Cost Fuel Cost
6000 11000
40000 5000
5000 10000
5000 5000
56000 31000

Cost Per Ton
150
120

110

Job Charges
16000

Total Cost

71700

W AMC
W omC

W Direct

EXPORT TO PDF

Saturday, Nov 11, 2017

Total Cost Per Unti Cost Contribution
125000 150 28%
105000 120 23.5%
135000 110 30%
90000 90 18.5%
445000 s 100%

Maintenance B Planned
EMC 14500 Unplanned
Cost Per Ton
B Direct
Indirect 1120 Indirect



® Dedicated apps for various roles including management, Shift in charge, blast technicians and machinery operators.




= Manage Activities
Excavation and Hauling [ In-Progress [
9 Bench 10, Section 05

P 1560MT A 765 MT V 795 MT -5.6%

e 65 %

5 Assets 7 Personnel

Drilling

0 Bench 10, Section 05
P 1560MT A 765 MT V 795 MT  -5.6%

5 Assets 7 Personnel

Blasting

@ Bench 10, Section 05
P 1560MT A 765 MT V 795 MT

5 Assets 7 Personnel

€ Excavation & Hauling

DETAILS INSPECTIONS (02) EVENTS (02)

Excavation and Hauling

@ Bench 10, Section 05
P 1560 MT A 765MT  V 795MT -56%

e ——————— 65%

5 Assets 7 Personnel

Komatso PC1250

Raj Kumar

P 1560 MT A 765 MT V795 MT -5.6%

——— s0%

Availability 85%  Utilisation 95% OEE 88%

Komatso PC1250

Raj Kumar
P 260 MT A 205MT  V 60MT  -5.6%

| 75%

Availability 90%  Utilisation 92% OEE 89%

Komatso PC1250

Raj Kumar
P 150 MT A 45 MT V105 MT  -21.6%

_ 25%

Availability 93%  Utilisation 80% OEE 81%

“

Dedicated apps for various roles including management, Shift in charge, blast technicians and machinery operators.

Excavation & Hauling

DETAILS INSPECTIONS (02) EVENTS (02)

09H15 B oo
R. Kumar (Shift engineer)

Comments / details of inspection go here. This
can be limited to 250 characters.

13H25 B oo

JCSin h (Shift In Charge 2
ents / details of inspection go here.

This

can be limited to 250 characters.

14H22 & o
R. Kumar (Shift engineer)

Comments / details of inspection go here. This
can be limited to 250 characters.
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Scheduled WO 15 Breakdowns 07 WO Requests 12 | Schedule Compliance . Total ore

antlll 86050 Tons it

03/01/2017
‘ Open 10 Closed 05 Open02 Closed 05 Open 06 Closed 06 = 95%

' Plant 1
’ Conveyors  [IRGRRNEN X PSRBWPRI—— TN CONVEYOR NO 137 X
= o ore 875 Tons

Running Hours 145 Mins S| RunningHours 175 Mins Installed on 12/03/2012
Downtime 10 Mins Downtime 45 Mins
A 89% U 96% SmE 87% U E95% Life span

"

Conveyor 2 Running| X< \
) \ .
. Ore 625 Tons Running hours 2400 MH
5.?0 ) Running Hours 155 Mins } -
Mins W Preventive g Corrective Downtime 80 Mins Conveyor5 | Breakdown X Current status Operational
A H 94% U H93% Ore 785 Tons
ORE MOVEMENT Running Hours 205 Mins MTBF Hhrs
i S < Downtime 20 Mins
Iron N Coal B Aluminium a2 . ol AH 95% UIE 96%

— . R S : s Last breakdown 16/02/2017

15Yrs

Remaining life 12Yrs

MTBR 9hrs

Last planned maintenance 19/02/2017

| ‘ II II I ‘ I | ! ' Next planned maintenance 19/06/2017
6a 7a 8a 9a

10a Upcoming work order 15/04/2017
Conveyor 1 Maintenance X
SCHEDULED WO e 675 Tons VIEW DETAILS
Running Hours 195 Mins
Electrical Downtime 50 Mins

ANl 88% U B94%

PREVENTIVE v/s CORRECTIVE

Inspection \
\

\

@ WO0-20170411 Mechanical \

@ WO0-20170415 Mechanical

RESOURCE STATUS ] M Preventive M Corrective







Surface control rcom monitoring, in real-tm

Two-way communication.

Remote utility monitoring a

o

I

cTasene s

&l monitoring

sEAaNs AN »

I _glf
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Objective: Streamlining operations, improving safety and maximising productivity

Business

Planning Integration with ERP (SAP etc.)

System

Integration with Geo-Science
Systems (Surpac etc.)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Plan versus Shift
Actual Scheduling

Business
Intelligence

Real - time

Analytics Dashboards

Utility
Automation

Shift Grade Customised
Management Control Reporting

Production Man-machine
Control Allocation

Location based
Tracking

c
o
-
©
B
S
-
o
o
©
c
(1)
)
c
(<b)
=
(<b)
>
o
_
(8
=
(72]
]
(=)
-
c
-
c
o
(&)

Foundational
Infrastructure

. Requires hardware and / or hardware / system integration



Total Clients
Connected

Total
Devices

On Battery

Averag
Si;:'jl Selrcnglh 670/0

10

-
RAP1/192.168.1.3
@& = 8% & 2
= RAP2/192.168.1.4
‘ = 6% e 25 O R RAPT /192168104
F RAP1/192.168.1.5
T 8% aa 15
«
RAP3/192.168.1.6 RAP1 /192.168.1.12
g 86%
&

RAP2/192.168.1.7

T 56 - 16

RAP1 /192.168.1.3
T ™8
&2

RAP1/192.168.1.8

T 85 e 20

Q 410MRL

RAP3/192.168.1.9

13

T 0w &N

RAP1/192.168.1.10

T w2 M

RAP3/192.168.1.11

T 8w a5

RAP1/192.168.1.12

T 6m &L 6

Average Clients
Per Device

RAP1/192.168.1.12 - Activity Log

M Detected Raj Kumar - ID R1101

Detected Dev Kumar - ID R1123
Detected Ravikanth Gupta - 1D R11298

Detected Vehicle - 1D LHD0O3

3 AM Detected Vehicle - ID LHPD002

Detected Vehicle - ID LHDOO4

M Detected Raj Kumar - 1D R1101

Detected Dev Kumar - 1D R1123
Detected Ravikanth Gupta - 1D R11298

Detected Vehicle - 1D LHD0OO3

AM Detected Vehicle - ID LHPD0S52

Detected Vehicle - ID LHDOO7
Detected Vehicle - ID LHD00O4
Detected Ravikanth Gupta - ID R11298

Detected Vehicle - 1D LHDOO3

M Detected Vehicle - ID LHPD002

Detected Vehicle - 1D LHDOO4

M Detected Raj Kumar - ID R1101

Detected Dev Kumar - 1D R1123

2 AM Detected Raj Kumar - ID R1101

Detected Dev Kumar - ID R1123

Detected Ravikanth Gupta - 10 R11298

Establish wireless hop-based
underground RF / Wi-Fi Network.

Wireless access points do not
require direct line of site.

Seamless plug and play for
access point replacement or
network extension

Central DHCP Server &
management console deployed
in a surface based control room



2-Way voice communication using rugged and

WI-F! RADIO HANDHELD SPEAKER MIC compact Wi-Fi Radio device

Conference Call function for multiple
simultaneous communication

PA/ Voice Broadcasting options available.

Dock-able hands free mouthpiece and
microphone for equipment operators

Feasibility to use existing android smartphones
or tablets as a hardware alternative.




Current Shift 08 Hrs - 16Hrs

Personnel tag allocation & tracking

Name - Suresh M.
EMPID - 2292
Drill Operator

:10am  Last Sync-02 Mins

Name - Kishor D.
EMPID - 2248
Drill Operator

40am  Last Sync - 8 Mins

Name - Suresh M.
EMPID - 2292
Drill Operator

10am  Last Sync - 2 Mins

Name - Danish K.
EMPID - 2211
Drill Expert

06am  Last Sync-01 Mins

Name - ChandrakantD.
EMPID - 2245
Drill Operator

15am  LastSync - 20 Mins

Total Tass 640

Status v

Name - Kishor H.
EMPID - 2229
Drill Operator

25am  LastSync- 11 Mins

Name - Kishan P.
EMPID - 2256
Drill Operator

Entry-09:22am  Last Sync-12 Mins

" Name - JayedvP.
i § FEMPID - 2202
ST\ Drill Operator

Entry-09:22am  Last Sync - 12 Mins

Active/Issued 350 AL

Idle / Nut Issuea

Apply

” Name - JayedvP.
:‘ 4 EMPID - 2292
\ Drill Operator

Entry-09:22am  LastSync-12 Mins

Name - JayedvP.
EMPID - 2292
Drill Operator

Entry-09:22am  LastSync-12 Mins

EMPID - 2229

&\  Name - KishorH.
§
! Drill Operator

Entry-09:25am  LastSync-11 Mins

290 At

Active Inactive

Name - ChandrakantD.
EMPID - 2245
Drill Operator

15am  Last Sync-20 Mins

Name - Danish K.
EMPID - 2211
Drill Expert

06am  Last Sync-01 Mins

Name - Kishan P.
EMPID - 2256
Drill Operator

22am  LastSync-12 Mins

Name - Kishor D.
EMPID - 2248
Drill Operator

Entry-09:40am  Last Sync - 8 Mins

Average Sync Interval

Alerts

Next Blast in

u 02:12 Mns
@ Q Level6

SOs

No Issues Reported

Enviromental Monitoring

Temperature
36"
Ambient Air Quality

Timeline
@® 09:02am

Name : Suresh M.
" LHDT Operator
. Issued Tag- 1192

Duration underground : 3H 20Min.

Current Location : Level 02

@® 09:05am

Yt w» Name : Kishor D.
Drill Operator
Issued Tag - 548

Duration underground : 5H 12Min.

Current Location : Level 05

12Mins AT

System based process for
allocation of tracking device,
access tags, cap lamps etc.

Supplement existing physical tag
board processes with a public
display/ management console to
dynamically track tag allocation.

Once tracking device is issued
personnel can be tracked by
utilising the wireless network
infrastructure.



Video Surveillance: IP Cameras
deployed at required locations
with direct

feed to surface.

Dashboard cameras for
underground equipment and
machinery.

IT Security: Custom IP range for
DHCP servers, MAC address based
access list. Wireless network
secured using WPA2 / WEP and
AES / TKIP encryption.

Physical Security: Biometric
personnel access control. Hard and
soft barriers. Zone wise tracking.




ROM @ 12 min Ago -—

600 Tons 12% @ 1400 Tons

120 MRL 150 Tons  12%

Personnel 13 Assets 05

440 MRL 220 Tons 13%

Personnel 23 Assers 09

320 MRL

Ore 255 Tons
Waste 442 Tons
Blast count 05

Blast count 05
Production rate 12 TPH
Required rate 13 TPH
Forecasted 580 Tons
Personnel 24

Assets 09

210 MRL 220 Tons 13%

Personnel 23  Assers 09

610 MRL 220 Tons 3%

Personnel 23 Assers 09

WASTE @ 3 minAge Drilling © 10min Ago

8 ]

TSl
1122 Tons

HMine A B MineB M Mine C

Drill Rig 1123
Arjun Rana
112 Mtr at 11 MPH

8.5 Hrs
Machine Hours
3.5 Hrs
MTTR

LPDT 112
Sandesh Patel
342 Tons at 41
TPH

8.2 Hrs
Machine Hours

3 Hrs
MTTR

LPDT 133
Avinash Goel
222 Tons at 32
TPH

7 Hrs

Machine Hours

4 Hrs
MTTR

Surface: Real-time tracking of
vehicles, stockpile levels and
plant feed.

Underground: Real-time tracking
of vehicles, monitor total ore
extracted for each level.

Ore Movement managed and
tracked on a trip by trip basis.

Ore movement and volumes
displayed on a real-time
dashboard for complete
oversight.



(®) Real-time tracking of conveyor and tram systems for production and equipment monitoring.

I TATA STEEL

E & » 2

&

overview [T A 96% BC-ROM | Running | A 95% BC-A2 | Running | A 92% BC-A1 | Running |

1D 1W 1M 3 ) ng "’; 1D 1W 1M  Last Maintained on 1D 1W 1M Last Maintained on 1D 1W 1M Last Maintained on
00 06 00 A 02 03 10 10/12/2017 A o0 01 05 02112017 A 00 05 08 06/11/2017

A

10 25 50

o

e

o

e

04

GX; Zero Speed Switch  4)) Proximity Sensor

¢ ¢ ¢ ¢ ¢ 90 0 0 0 0 ¢ 0 0 6 €
I R R R I B R B B B B BN B

) G 0] ©) O,

07H00

08H00 09H00 11HOO 12H00

5 Pull Chord Switch Activated
Time: 11:40 AM, 24 Mins Ago
Switch ID: SWITCH226

oorsvon [ vonon |

Feeder #4 Feeder #3 Feeder#2  Feeder #1

BC-1401

A 100%

o

b
)
©)]

-]

== English(N) » AQ ‘5 ‘:)

BC-B2 | Running | A 98%

1D 1W 1M Last Maintained on

A 01 03 11 15110/2017

[Z] pull chord switch E Belt Sway Sensor
.

¢ ° © 0
" N

B




English (SA) ¥

-ﬂ Utilisation Tonnage Overspeeding Vehicle Waiting Vehicle Moving Excessive Idle
e Q 75
) 13455 i 15 P 05 PVl 01 P 45
- Showing all vehicles for 22/01/2017, Day shift
= CHANGE  DISMISS
. " o e @® T o @ L] L] { . oo L .. T e 1] .
LPDT 001 . . e . . . . .
& Az ® 9 o ®ense ® .o e ® o .® L LI eee’e o e o ® o ® %0, . o
s e e . e @ . o . e e 9% 0 % 0" o0 Tgo 0. %", 0, ¢ o 0 e % .
885 Tons 15 Trips  LastSync: 12m Ago ° . o 0 » e,
% 09:38:50 05:46:30 09:53:30 10:03:40 10:16:20 10:28:10 10:35:10 10:44:40 10:54:20 11:05:00 11110 11:21:00 11:30:40 11:35:30 11:47:40 11:52:3012:01:30
LPDT 003 A2 ® aP
UV AAMAA AN AR ARTVA A AR MAM AMNANAA ] AWAWN AN W\
AV IV N R AV AV AN AY WA \/ n J Al
@ I 102 Tons 2 Trips  LastSync: 2h34m Ago Vo VTS GALY W\ ‘.,-"\" W T4504 ¥ o U;& 51:30 VS ool i‘r) \f\f\j 950700 v L /o \JM\\A' \-"Jiw rs\#‘\l‘JW J\II:L 323 \J{\‘r\”w ul‘_lic
" 0
il s 4=0 & @
669 Tons 10 Trips  LastSync: 1h35m Ago P M Open Blocked Slow Moving
7 ) 2
LPDT 009 A2 ® B LPDT 005 Raj Kumar
(i 989 Tons 18 Trips  LastSync: 23mAgo Payload 112 Tons
Speed 12 KMPH
& LPDT 011 Az ® P Idle 7 Mins
o LPDT 009
857 Tons 15 Trps  LastSync: 25mAgo Urilisation 5% M
I O
H
More Details = =
LHD 001 Al ® a@ % I 8
//’
785 Tons 12 Trips  LastSync: 4h5m Ago (fg I m E:
- ’// N
LHD 002 An ® @@ o ;
-
963 Tons 16 Trips  LastSync: 6h2mAgo
y
|
]
LHD 003 A2 ® P ."I
889 Tons 14 Trips  LastSync: 30m Ago /
]
1)
LHD 005 Avd @ o |
woroos Ty
778 Tons 13 Trips  LastSync: 2d 3h 22m Ago LPDT D05 - i /
: (A Iy Y
LHD 009 A2 (- -
® «P % T
778 Tons 13 Trips  LastSync: 2d 3h 22m Ago / J—/
/
/
LHD 012 A2 g
® «9 / i
778 Tons 13 Trips  LastSync: 2d 3h 22m Ago /‘
LHD 015 Az ® «P
778 Tons 13 Trips  LastSync: 2d 3h 22m Ago

Dynamic traffic control using
signal lights to ensure optimal
vehicle movement and safety.

Intelligent decision making
algorithms ensure priority is
given to loaded vehicles on the
ramp.

Traffic movement and operator
behavior can be remotely
monitored from a management
console.



®

@|P TATA STEEL

¢ B 4 » 2

Customisable 3D dashboards depicting tunnels, networks and galleries combined with required real-time data.

OVERVIEW 2125 A 23 ZONE 1 206 A o2 ZONE 2 2% 10 A o1
( Efficiency Efficiency Efficiency
ety | 66% —— 76% —_— 75%

Transit time: 16 min Avg 14 Min -2 Minf Transit time: 1Smin Avg 12ZMin -3 Min Transit time: 14min Avg 13Min -1 Min

ZONE 3 -n25 A o6
Efficiency
EEes——— 88%

| | Transit time: 15min Avg 12 Min -3 Min

ZONE 4 a1 Ao
Efficiency
[ 75%

Transit time: 16 min  Avg 14 Min -2 Min

ol

)

< Raj Kumar
ID ROT1
LHDT Operator

Active

=
@
@

Raj Kumar LHDT Operator
Entered unauthorised zone - Zone 9
11: 20 AM,10 Mins

Sachin Suvarna LHDT Operator
Entered unauthorised zone - Zone 4
10: 50 AM, 20 Mins

Prem Kumar Supervisor
Entered unauthorised zone - Zone 7

10: 13 AM, 20 Mins

Manjunath LHDT Operator
Entered unauthorised zone - Zone 8
09: 50 AM, 20 Mins

Nagraju LHDT Operator
Entered unauthorised zone - Zone 7
09: 40 AM, 10 Mins

Prasad LHDT Operator

Entered unauthorised zone - Zone 3
09: 30 AM, 2 Mins



(®) Customisable 3D mobile applications dealing with tracking, production, safety and/or utility management.

¥4 B4

= Zone Wise Summary < Zone1 Q & < Raj Kumar

EMPLOYEES CONTRACTORS VISITORS

ZONE 1 - 06 A 02
Efficiency Raj Kumar Efficiency ,

76% { LHDT Operator R-026, Supervisor
Transit time: 1S min Avg 12 Min -3 Min Pass ID -11242 03 Voilatons 3.5 Sk Adrer

Sachin Bedi

Sachin Suvarna Efficiency

ZONE 2 as 10 A 01 LHDT Operator Efﬁm& 66%

Efficiency Pass ID -11241 01 Voilatons )
] 75% Authorised Zones
Transit time: 14 min  Avg 13 Min -1 Min Prem Kumar Efficiency m m m

Supervisor
Pass ID-11212 01 Voilatons 9:00 18:00

ZONE 3 ax25 A os
it Efficiency - N Y

Efficiency
e — | 88% LHDT Operator In Transit
Transit time: 1S min Avg 12 Min -3 Min Pass ID-11245 03 Voilatons

ACTIVITY LOG

Nagraju Efficiency ® Clock In
LHDT Operator

Efficiency - Pass ID -11288 02 Voilatons ® Cap Lamp & Tag Issue
F—————————] %

Transit time: 16 min  Avg 14 Min -2 Min Prasad Efficiency @ Work Allocation
LHDT Operator

ZONES 2% 05 A 03 Pass ID -11299 00 oilatons

Efficiency

e —— | 79%

Transit time: 16 min  Avg 10 Min -6 Min

ZONE 4 - 10 A o

® Zone 1 Entry
® Zone 1 Exit

® Zone 3 Entry




Remote utility management for pumps, conveyors, ventilation as well as environmental and gas monitoring.

English (SA) ¥

E A » 2

o

Overall

Availability

MOTOR 165

A93%, U91%

92%) 1 Overall

Utilisation

42Hrs

Last Maintained on 22/12/2016

MOTOR 185

A90%, U 93%

MOTOR 215

A94%, U 97%

MOTOR 114

A96%, U 9%

STOPPED 1.5Hrs

Last Maintained on 12/09/2016

W\ 5 23 Hrsl

[ MAINTE!
[(RONIRSR

Last Maintained on 02/05/2016

IO st

Last Maintained on 02/12/2016

99% T Total 72500 KLtrS Total 2HI’S Total

Waterflow Downtime Uptime

EQUIPMENT PERFORMANCE

81%
@ Last Failure

EQUIPMENT SPECIFICATIONS

Voltage
Max Speed
No load free speed
No load current
Stall torque
Stall current
Max output power

Gear Ratio

ACTIVITY LOG

® 21/01/2017 09:00 AM

Switched on

® 21/01/2017 10:20 AM

Stopped for maintenance,

® 21/01/2017 11:40 AM

Switched on

® 21/01/2017 06:00 PM

Switched off

96.5%

@e
MOTOR 185

OEE Availability Machine Hours

95% 5.5 Hrs

MTBF MTTR

112 Days 95Hrs 3.5Hrs

12 Volt DC
89 rpm
146rpm

0.17 amp

20 kg-cm

455 amp

10.7 Watts

$:52

1 hr 20 min Down time







Asset and operator
performance management

Real-time asset
location and movement tracking

® ®
® @
Monitor operator behaviour Real-time condition based monitoring
and use of equipment data, with exception alerts

® Dedicated Mobile apps

0 Track and monitor all assets in real-time from a customisable web based dashboard.

O, Monitor operator utilisation of equipment and behaviour.



@ Input - GPS & BDS; Finger print; HF RFID; OBD Data Collection; Hi-Resolution Camera; Android OS; High Power Quad Core
Processor

@ Output - 720P TFT-LCD screen to relay key information to the operator with full audio capability.

@ Performance - Biometric scanner, 4G LTE; HF RFID; OBD Data Collection; Hi-Resolution Camera; Android OS; High Power Quad
Core Processor, 4GB RAM



OBD Il - Gather equipment diagnostic data directly from the vehicle and transmit to a central monitoring dashboard and the operator
display device.

@ Intelligence - Analytics and historical trend analysis on OBD diagnostic data to provide insight and early warning signs of
potential equipment failure.

@ Alerts - Alerts sent to both operator and central server in the event of negative diagnostic parameters.



¢ E A Y208 m m 0

RS Total Assets
Active 122

—— Availability —

ASSETS

Deployed Assets 134 Availability
Active 122 Utilisation
Inactive 12 OEE

EXCAVATORS
Total Deployed 3
Utilisation 93 %

RDT
Total Deployed 08  Availability
90% OEE

B Active [122)

W idie (08)

B Maintenance {04)
M 8reakdown (02)

Availability
OEE

W Active (01)

W e (01)

B Maintenance (01)
H Breaskdown (00)

Utilisation

DRILLS
Total Deployed 04 Availability

B Active {05)

B e (01)

B Msintenance {(01)
B Breakdown (00)

Utilisation %6 % OEE

B Active {04)

W idie (00)

B Maintenance {01)

M Breakdown (00)
e = o> R

134
Idie 12

Total Personnel
Active 133

Utilisation

145
Idle 13

Tonnage

Drill Meters

DRL 107

-

12548 MT
2548 Mtrs

CBEM Alerts
L 02 M 05

TERREXRDT T112

Current Operator
-
P/R 425/ MH
U 85% O 74%

R.Kumar
Trips 08
A 85%

08
H 05

Total Breakdowns 03

Open 02

Truck 316

Closed 01

S Englsh(iN) ¥

Infringements 29 Fuel

TRUCK 112
GENERAL

Asset Details

Make

Model
Cagacixy
Current MH
MH Utilisation
Tatal Tormage

Remaming Life

Performance

Production Rate W 1M 3w

Total Tornage

Ave Payload

Payload per Machine Hour
Distance Travelled

Ave Fus| Consumption
idle Time

= n® & ()Y

1.9 Ltr / Prod unit

X

MAINTENANCE

THR-2282 | _AcTvE |

Current Operator

RXumar LA 8 2 aed
Deployed Since

02052015

General Condition

Good

Terrex
Ti00

100 TONS
124873
3258
15487

35 Months

1Y cCustom

02

4533

88 MT

341 MT

I E6BKM

194 Tons /L SKM/L
16 Min, 48 Seconds



Total Assets 134 Total Personnel 146 Tonnage 12548 MT CBM Alerts Total Breakdowns 03 Infringements 29 Fuel 1.9 Ltr / Prod unit

VERVI
b Active 122 idle 12 Active 133 Idie 13 Drill Meters 2548 Mtrs L 02 M 05 Open 02 Closed 01

ww  Operator Performance | Terrex Operator V| | Select Employee Vl

Personnel

Raj Kumar
Terrex Operator
RDT 112

Sachin Suvama
Terrex Operator
RDT 116

sEavans n SO

Prem Kumar
Terrex Operator
RDT 115

Sachin Suvarna

Current Asset | acTive |

L. B 8 B 0™

Manjunath

Terrex Operator

RDT 122 RDT 116
Incidents 04 Rank 21

Nagraju

Terrex Operator

RDT 123 Rank 23

Prasad L B 8 B
Terrex Operator
RDT 133 Rank 30

Shankar L 2.8 5 B 1
Terrex Operator Rank 5
RDT 143

Subramanya LB B Bt et
Terrex Operator
RDT 140 Rank 34

Suresh Reddy L2 8 = o
Terrex Operator Rank 2
RDT 120

Prakash L8 8 Bea
Terrex Operator
RDT 121 Fank 9
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react®re

Asset Management B8

8 SN
Deshbosrd
B Assec Register

react@re Freavesy 30003 sh Night shift
#  Faclities - Déesal
& Asset Maintenance Summary
of WorkOrder | Fuel Transacei ions Assets  TowlVolume Les)

12 08 89652

Daily volume and consumptions

- — Voumemin

o
£
Transaction List
AssatiD  AssetNeme  Asset Type Dat Time Lecotion o
Truc L oM Site 1 89535
erre: Truc 0511201 34 Sre 2 45858
erre Truck 041 10H30! Site 1 89660

Average Vot omefLirs)

Comumption Exceptons

3

Diesel

Truck

2%

Average Variance

¥y s

22.8%

Volume  FuelType Consumption  UOM

Viem

ke

Bench

Consumption- Tracking equipment fuel consumption by using existing OEM sensors or specialised 3 party sensors.

Reporting and alerts- Consumption reports and exception based alerts according to customisable user parameters available
on web or mobile application.

Expanded Solution - Option to integrate with a specialized fuel transaction management (FMS) solution for a comprehensive



Medical Checks Warranty

Safety Training Vehicle Licensing

Insurance

@ Legal Compliance- Administration of all operator and vehicle statutory and regulatory requirements.

@ Warranties- Manage and track vehicle and component warranties with ease.

@ Insurance and Licensing - Streamline the administration of insurance and licensing requirements.



Collaborative or Stand-alone solution options

MINING SYSTEMS

Reactore: Intelligent Application of sensor technology for Collision avoidance risk management

@} Intelligent threat evaluation- Track multiple simultaneous proximate vehicles and personnel and using algorithms that take
parameters such as location, speed, trajectory into account assess the greatest threat.

@} Early anticipation of collisions- Advanced collision prediction with early audio and visual alerts to operators to prevent last minute
panic situations from arising.






(®) Asset maintenance and management solutions for equipment, GET, vehicles and entire facilities.

(®) Detailed, customisable asset register with administrative tools.

(®) 3D modelling of facilities and equipment with component level maintenance.




(®) Detailed health record of each asset and its performance.

\
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) Reactore

Welcome
Vinay Kumar

Asset Management

Dashboard

Asset Register
Facilities

Asset Maintenance
Work Order
Reports

Settings

Dashboard / Asset Maintenance / AMP

ASSET MAINTENANCE PROFILE

MAINTENANCE PROFILE

GOOD

MAINTENANCE HISTORY

General Condition

Primary Custodian

Secondary Custodian

Latest Usage Metrics

Service Interval

Insurance

Vendor

Warranty

PERFORMANCE INDICATORS

MTBF 96 Hours

MTTR 0.6 Hours

Sundar nayak

Leon Steyn

12545 KM

12 Weeks

Valid

Pheonix

NA

CONDITION BASED MONITORING

Asset Life Span

Current Age

Remaining Age

Maintained By

PRIMARY CUSTODIAN

Name of the custodian
Employee Number
Job Profile

Department

Click Here to add Custodian

Lo [ au | o [ a B cusrom]

AVAILABILITY 85 %

UTILISATION 78 %

12 Months / 50000 Machine Hours

10 Months, 12 Days

29 Month, 353 Days

ACC

Thangamani Naidoo Edit
ACC-524
Primary Custodian

Engineering

| ® |

LAST FAILURE 04032017 Belt Tear

OEE

English (SA) »

KOMOTSU 60T

3D VIEW

SKU Code

Category

Make

Model

Location

Current Age

4175A0140

Truck

Komotsu

K60T

BF

10 Months, 12 Days

TECHNICAL SPECIFICATIONS +

GROSS HORSEPOWER
551 kW 739 HP

NET HORSEPOWER
533 kW 715 HP
MAXIMUM GVW
110180 kg 242,900 Ib



®) Reactore

(®) Complete audit trail of all maintenance, inspections and repairs undertaken.

English (5A) w

Welcome

Vinay Kumar

Asset Management

Dashboard

Asset Register
Facilities

Asset Maintenance

Work Order

E A » 211 &

Reports

&

Settings

Dashboard / Asset Maintenance / AMP

ASSET MAINTENANCE PROFILE

MAINTENANCE PROFILE

MAINTENANCE HISTORY

Down Time

PREVENTIVE MAINTENANCE

CORRECTIVE MAINTENANCE

HISTORY

| ddmmyyy |TO | ddmmyyyy

Ld WO-10112017-002
Requested By: ).Smith
Status: Approved

®

FAIL-05092017-008
Downtime: 6 Hrs
Status: Closed

o PM-1147-TYRE
Type: Inspection
WO: 123456

ADHOC-02062017-005
WO: 957846
Completed by: J.Smith

B Planned Maintenance Bl Work Order Request Bl Equipment Failure Bl AD Hoc Work Order

Priority: Urgent

CONDITION BASED MONITORING

<@ PM History - CM History

Description: Over inflation thin treas in center of tyre

Sub-Category: Breakdown

Description:  Alignment problem exaggerated outer edge

Trade Skill: Mechanical

Description: Routine Maintenance

Trade Skill:  Mechanical

Description: out of balance patchy tread wear or flat spots

CBM Abnormality

10112017 09:36

05092017 11:30

04072017 16: 40

02062017 12:25

REQUEST WO

KOMOTsU &0T 3D VIEW

SKU Code 417540140
Category Truck
Make Komotsu
Model K60T
Location BF
Current Age 10 Months, 12 Days
TECHNICAL SPECIFICATIONS —+

GROSS HORSEPOWER

551 kW 739 HP

NET HORSEPOWER

533 kW 715 HP

MAXIMUM GVW

110180 kg 242,900 Ib



(®) Analytics based monitoring of equipment via direct sensor integration or via scheduled inspections.

4 Y 2 0 8
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Reactore

Welcome
Raj Kumar

Asset Maintenance

Dashboard

Asset Register
Facilities

Asset Maintenance
Work Order
Reports

Settings

Dashboard / Asset Maintenance / Work Orders

ASSET MAINTENANCE PROFILE

MAINTENANCE PROFILE

TEMPERATURE

MAINTENANCE HISTORY

CONDITION BASED MONITORING

Component: Equipment Level Lower Threshold: 125 RPM Upper Threshold 750 RPM GOOD v
Monitoring: Manual Last Update: 07052017 10:15
OUTBOARD MOTOR VIBRATION AXIAL
Component: Outboard Motor Lower Threshold: 125 RPM Upper Threshold 750 RPM GOOD v
Monitoring: Manual Last Update: 01052017 08H15
INBOARD MOTOR VIBRATION AXIAL
Component: Inboard Motor Lower Threshold: 125 RPM Upper Threshold 750 RPM ALERT A
Monitoring: Manual Last Update: 04052017 13H45

From Date ‘ To ‘ To Date ‘ /‘
400
300 —

'l\l"
200 N /
A J \ /
vt ‘:‘ N ‘-‘ 9 .
- o e hd N £
100 L S
06H00 -07H00 07H00 -08HO0 09HO00 -10HO00 11H00 -12H00 12H00 -13H00 14H00 -15H00
0
PARAMETER NAME
v

Component: Equipment Level

Monitoring: Manual

Lower Threshold: 125 RPM

Last Update: ddmmyyy hh:mm

Upper Threshold 750 RPM

GOOD

English(N)

a2’ e P(

CONVEYOR CFC03 3D VIEW

SKU Code 4175A0140
Category CFCO3
Make 650 NN/1000
Model Troughed Belt
Location BF
Current Age 4 Months, 4 Days
TECHNICAL SPECIFICATIONS +
Width 650 MM
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’ Maintenance Rework 0.9 % ‘ Work Orders Requests I Today's Work Orders 03

T e mmmm. e BT i,

G > O o |

Interval Based Maintenance | ; -l | Current Schedule ’
For the next 30 days - . ; s . ‘ End Date : 19032017
= v : : ‘

Belt Replacement J : 3 FE) |'p Scheduled

GSBC #3 : - - < ; ¥ Gl 'ii: o —— - i 53 - g -
Due : 12052017 , . : = all ‘,( R | e o O - 8

{ICICIBANKATM AT -
Belt Lubrication CICIIBAN

GSBC #5
Due : 13052017

Completed

Power switch inspection ‘ r ‘ 4 e 0 N, b 52 3 09 j el Pending

GSBC #6 | - S < s . y iy

Due : 16052017 g - g - 42
19 More... : ) SMS Canteenif} '

A O - o §

Backlog Work Order

Unresolved requests

=
t
#
#
@
o

Overdue

In-Progress

Belt Replacement : % '

GSBC #3 | . Ny I & e 7

Due : 08052017 ‘ - - .

Trade Skill: Mechanical | - scheduling
Asset Status: ‘ ' ‘ Capacity
Last WO: 02012017 : Available

BACKLOG AUTO-SCHEDULE

Belt Lubrication f * i : 3 38 Hrs
GSBC #5 )

Due : 06052017

Inventory optimisation

For next 30 Days




(®) Mobile apps for technicians and mechanics providing maintenance and inspection instructions for real-time monitoring.

Facility Pathfinder « M1AS5 Facility Pathfinder

€ Work Order - WO1101901 ] 8 « € Work Order - WO1101901







£

END TO END MANAGEMENT OF SALES AND DISTRIBUTION CYCLE

F‘Q

Logistics Scheduling - Intelligent system
guided logistics scheduling features for
optimised product distribution for both
internal and visiting vehicles.

Integrated solution - A solution that seamlessly
links stock availability, client demand, dispatch
logistics and 3rd party accounting and ERP systems.

s

Administration - Administrative and financial
back office features that seamlessly link with
each step of the dispatch process.

(®

(@ Material Balances - Real-time stock balances
for clients, agents and back office.

Real-Time
Dashboard

Plant integration - Integrate with plant data
to track grade and output produced.

(@ Centralised control and monitoring -
All steps of the process can be scheduled
and monitored through a real-time dashboard
and dedicated mobile app.

Driver

Mobile App

Invoice
Generation

Dispatch - Track vehicles and delivery
status in real-time. Driver's are assisted
with a mobile app which relays all required
information including real-time route
suggestions. Weighbridge integration - Integration with

weighbridge hardware/systems ensures validated

accurate information with instant invoicing and order updates.

(®

Access Control
Technology

(® Security - Validated, automated entry
and exit procedures for internal and
visiting vehicles.

App

Product dispensation - FEL Operators
automatically receive product dispensation
requirements as per order requirements,
ensuring that the correct product and quantity
is issued to the correct vehicle.

reqact@®re

One Platform. Mmup\e Mining Solutions



(®) Client and agent access portal for order placement and tracking.

Client and Agent Sales Portal

Agent

e Manage clients

Clients

@ Manage and place orders

View stock on hand (@ Track and add sales leads

e Self manage your sales account e Manage and place orders
e Make payments e Track deliveries

® Track deliveries e |Interact with back office

e Communicate directly with supplier e Communicate with client



(®) Back office administration features for client and order management.

Powerful Back Office Features

Client Management - Manage client accounts and/or
interface with agents. View up to date commercial
transactions,

Sales Order Processing - Streamline sales ordes
processing with workflow automation,

Reporting and Dashboards - Customised Dashboards
and Reporting of sales and distribution

Logistics and Scheduling - Optimise the logistics and
dispatch of product for both internal and visiting vehicles.



®

Integration with payment gateways, ERP’s and accounting packages.

Integration with 3rd Party Systems

O,

Reactore Sales and Distribution Module

I I

Payment Gateways 3rd Party Expert Systems

Integration with payment gateway/s for
seamless processing of payments.

Operational systems
Inventory data

I

ERP/Accounting Systems

Financial ERP and
accounting data






A Human Resource management solution designed
specifically for the mining industry.

Can serve as a stand alone or work in conjunction
with existing HR packages.

Employee services and contractor management
features.

Training Administration - Manage employee skills development
programs and internal training interventions with ease
including SOP’s, PTO’s and safety induction requirements.

Time and Attendance — direct integration with biometric
hardware or software systems.

e Performance Management

e Customised Leave management

* Recruitment administration.

* Public information kiosk features available for workers to
interact with their HR department digitally.

e Seamless integration with 3rd party systems and other

Reactore modules.



®) Reactore

(®) Administration of training and statutory safety interventions

English (SA) =

lies vma

Kalpana

Cht

Production Module

Dashbosrd

Scheduies

SNt Management

Yally Lheet

Production {venty

Feportsy

o B A4 » 2 8 5

Settings

Interventions Mapping and Status

[¥) Export to Excel

k8

&

Susan
BA5TE82360912

HR Oficer

20150601

Peter
BAST682306045 2015-06-1%
Quantity Surveyor

Mlarawenkou Last Performed:
BAET8236832 50601
Driver - Code 14

Sandie Last Performed:

BAETE82306832 20150608

Oriver - Code 14

Ethed
845768236912 20150608
Engineer

Last Performed!

x Q

Expire Status:

Expires n 9 months 4 0ays

Expire Status.
Expired for 2 weeks 3days

Expire Status:

Expires in § months 4 days

Expire Status:

Expires in 1 week

Expire Status:

Expires MmO months 11 doys

£ =

&

8

H-H B About to Expire

Niosingphile
7308105785083

river - Code 12

Audrey

7803135790082

QUperviLor

John
905233

504083

Sihle
T81023%4 74087

Driver - Code 12

Nicho
8307256143083

Supenntendent

A«

Last Performed

0150601
Last Performed
2015-06-08
Last Performed
20150601

Artisan Electndan

Last Performed:

showing ¥-10 of 868 records

B Expirec

B Open

Expire Status

Expires m 9 months 4 days

Expire Status

Expires 2 monh

511 days

Expire Status:

Expures in 1 week

Expire Status:
Expired for 2 weeks 3days

Expire Status:

Expires n S montrs 11 das

ReCOrSs per page

B Unmapped

8

8

8







A solution designed in close collaboration with
legal and safety experts to systematically manage
risk and adherence to legislative requirements.

* Custom Legal Register

DOCUMENT MANAGEMEA BGULATORY COMPLIANCE

e Auditing and Verification

* Legal advice and Support % { [ ¥
9§99

CONTRACTOR MANAGEMENT

* Dashboard and Reporting
* Legal Appointments
* Contractor Management

* Document Management
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@ Dashboard Brancsprult
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£ settings Event name ) m
3 @ EventLocation (4 ddmmyyyy (@ % min ago
Dons SME383 Terrex Operatar Mining
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vent Location mm min a
@ Sandy Naidoo SMa383 Terrex Operatar Mining e -
2 o e SR B
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Event name
. v
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Alerts 2 Newsletters 29 Reminders 3 [0} Action Details Comments
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A system that can serve as a stand alone solution or integrate
with existing systems for a 360 degree view of operations

react@®re

One Platform, Multiple Mining Solutions. e



