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Continuous Miner Control System
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Bolter Miner Control System - Electric Traction
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Bolter Miner Control System - Hydraulic Traction
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Confrol Systems
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Large Road Header Control System
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Shuttle Car Control System — AC Traction Motors
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Shuttle Car - Control System (Outburst)
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Shuttle Car - Control System (Autonomous)

é ObelixPLUS Shuttle Car Control System — Autonomous
* Mine Surface

Remote
Diagnostics and
Configuration

Royce Cloud

ﬁ Reports
. | Analytics

y

[#_-~] Storage

[ =]

o]

@ ObelixPLUS

Edison
Tool Box

Edison Pocket

Diagnostic Tablet [ { _________
a bl LIDAR LIDAR
Wi-Fi Oracle :
(optional) Navigation and Obsg)s(:tgasrglsgego"f N:’—:v-igation.and
Collision Avoidance play Collision Avoidance

(Front) (Rear)

@

A
A A
v
Flameproof
Enclosure
> L11K0101
Flameproof CMS15325 c Orchid Telemetry
Foot Switch Ethernet Gateway
K Safety Switch
1 Isolation
LOV41101 L11Q0101
Contactor o I ObelixPLUS /0 Module
24VDC
Uber Mate
‘ Motor Controller CAN B
— < >
1
K Traction
Isolation
i Contactor
Conveyor Conveyor Conveyor Conveyor <
Fast A Fast B Slow Reverse
Contactor Contactor Contactor Contactor LOY40101
Dual 65A
(| pume \ L { { L11v0101 Choke
1 Contactor 1 1 1 1 VFD Smart
I Filter |— _|
L » ‘ < > ‘4——» ’ <
LOW40101 <> <
Uber Mate VFD
Motor Controller Warp Drives
1 1
Conveyor
Lo L e ’ .
4= Pump 4 == Motor Left Traction | /== P Right Traction
1= || Motor L Motor 1= {==|| Motor
=, HBox Shuttle Car
N

=
Prvy) 4 pm

Park Brake Service Brake Stab Jacks Steering Cable Reel

Australia | USA | Singapore | China
AUS P: +61 02 8853 4800 | USA P: +1 859-252-4439 | pempek.com.au | sales@pempek.com.au




~ Control Systems ERRrnpek

Shuttle Car - Control System (AC Traction ObelixPLUS)

é ObelixPLUS Shuttle Car Control System — Standard (AC Traction)

Edison Pocket

Diagnostic Tablet ininieiei VopTTo o T T m Ty
Mine Surface Royce Cloud

2.0 Remote

1 1 1 1
! P |
1 ! 1 1
. 1 ! 1 1
ObelixPLUS ! Diagnosticsand | ! [E5l Reports !
LOMT0401 Flameproof | N . [ !
. | Configuration [ !
Wi-Fi Oracle Dashboard Display . . ‘
(optional) : 1 I Analytics |
H i@ ObelixPLUS [ !
. I Edison ! : :
- I Tool Box [ '
(t' ! \ 1 [E=F] storage i
i T T R '
; | - i = :
________ ‘-————————“—————___.a
Flameproof L11K0101
Orchid Telemetry
Enclosure CMS15325 Gateway
Ethernet > B <
Switch
Flameproof
Foot Switch
P CAN C
< ” IS Isolators
I/0 Signals RN
CAN B T | —
C Safety —> ¥ - |
) Isolation -
Contactor ¥ LOV41101 ; L11Q0101
Uber M ObelixPLUS /O Module
er Mate 24VDC
Motor Controller PLC
—~@-
Traction
IK Isolation
P +
Conveyor Conveyor Conveyor Conveyor
Pump Fast A Fast B Slow Reverse R P
Contactor Contactor Contactor Contactor Contactor > «
L11vo101 L0Y40101
k k \ k \ VFD Smart Dual 65A
Choke
| | | | | Filter
I
< » < LOW40101
L, ‘ . ‘H ’ el A
Warp Drives
Uber Mate
Motor Controller <

1 1

el £
i =— 1 B 4
Pump Conveyor Left Traction Right Traction
Motor Motor Motor Motor

IS Field Devices
S‘\‘i s‘ﬁ
Q|8

Australia | USA | Singapore | China
AUS P: +61 02 8853 4800 | USA P: +1 859-252-4439 | pempek.com.au | sales@pempek.com.au




“pempek

7 CO nTrOl SYSTe ms ~ T - made for mining

UberMate - Typical Shuttle Car Control System
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12CM12 Place Change Machine Control System
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12CM12 Place Change Miner Control System
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UberMate - 12CM12 Place Change Miner Control System
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UberMate - 12CM12 Typical Change Miner Control System
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UberMate -Feeder Breaker Control System
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Obelix - Bolter Miner Control System Example

LOKNOS

Recovery
Methane Sensor
TITO Remote g 8 Pendant
comete [ ] O
';:r"mapm:: LOPS0101 LORU1501 LOLED101  LOLE0GOT Loz
Display Power Supply Processor VO Module A& /0 Module B Module
||;""" UART B — ;
(=1
3 E CAN B (FIRBE)
FLP Enclosure P e
LORFO101 LOLWS001
IS5 Power Supply 15 'D Module

k Traction
Isolation

I Contactor

Laft Right Lkt Right FWD | REV

Pump Pump Cutter Cutter Canveyar LOHG 1801
Conlactor Contactor Contacter Contactor Contaciors “  Motor Male

B B .
I [ e e,
h. h h h Mot Mot Q h v

3-Phase
Step-dawn
Tramslarmer

LOHC1T01 LOHCIT01 | LOMC1804 LOKC1804
Motor Mato Motor Mato | Maotor Mate | Matar Mato a>
200-80-200 200-80-200 | 500-200-500 | 500-200-500 LOMRO30T TS N
Impulse
DC Drives
r =] - r =l | =
E— — P = = — | =
Left Cutter Right Cutter Left Conv Right Corv Left Traction Right Traction
Motor Motor Motar Motor Maotor Mator
LOTKDO30
. Flameproof
-
", =ty 2 Bom Inclinometer & & IS Field Devices

w"wr. B

LOWDno202
H3 Box E-Valve
D'IgltI[ Manitelds

GO SIS

Hydraulic Actuators Hydraulic Actuators

==

Australia | USA | Singapore | China
AUS P: +61 02 8853 4800 | USA P: +1 859-252-4439 | pempek.com.au | sales@pempek.com.au




Control Systems

Telemetry - Live Section - Data Management

“pempek

made for mining

Enterpri
g‘ni;ir?ﬁ?;ﬂ;mﬂ? Awlmn‘; Mining Company User Community m
Sarvars
E::::;r J— E I- = wu In-House
Infrastructure i é .. a t Tools
- e g 4 1 o
—H ' St;‘,‘,,, ; .

-

Remate Console

Hand Carried

iy Underground

Minar

Australia | USA | Singapore | China
AUS P: +61 02 8853 4800 | USA P: +1 859-252-4439 | pempek.com.au | sales@pempek.com.au



“pempek

7 CO nTrOl SYSTe ms ~ T - made for mining

Telemetry - Live Section Sever Example
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to charging station., T Ethemet/IP
Automation .1 Collector  -fm -
Remote console collects Processor = — =
data from the machine
during operation.

Machine Parameters
p -
.~ Telemetry Processer Module
- Machine Contral %
. Data Collection
({' Data Buffering Bufh:/ Config File
Buffer Sync with surface
Configuration Fila ~

(typically installed in processor at factory)
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Telemetry Manager
Local WebApps
= Admin Tools
Auto Pull Agent
= Trend Reports B .
- K::I“Rep:':m | L | “;::f'" Auto Export (End User Supplied)
]
- Parameter Manager — LT e ! (JSON Flleg) @
- System Diagnostics @ _'B' {g}
e / e @ “\a\
Auto Pull Agent N
; Auto Export (End User Supplied) "k'
f (CSV Files)
S || g
+—
8 - .‘-"
5\ / -
)\ ||Ir fﬁ
! Long Term Storage
ﬁ". (End User Suppllad}//
— f Database Servar P
KPI Reports ] Reports (SOL / ODBC) -
automatically sent q___ Mail Server ‘( _F,.J--"'f
to stakeholders — id o
e
Notification of . " > —> *
machine parameter | — "
changes automatically Database
sent to stakeholders Remote Console i Shert-term Storage
- Machine Data
hasting Siath Machine Data Merg I{ KPis
arging ion
_ o with Database - KPI Configuration
= System
f/ Configuration ¥
L — Auto-sync Agent to )
— {7 Auto-sync with buffered data with @
-~ M hine Parameter [1—/) machine collector SCADA Historian ;:.._-:@
File Update data buffer {End User Supplied) @
i
When remote conzole is ?
plugged in for charging;
data is transferred to F——
charging station. orian
araing station (End User Supplied) /
Machine Parameter File -
copied to remote —
console from charging
station.
Surface
Console hand-carried to Llndnrgruum:l
surface and connected
to charging station.
Automation =ﬁ_ Collector - = =
Remote console collects Frocessor - _ 1 | Processar =L
data from the machine e
during operation. Machine Dat
) Machine Parameters
/"/ Telemetry Pru-u.asm Module
a - Machine Control
((‘_ Py - Data Collection
.y Data Buffering Buﬂar Config File
. - Buffer Sync with surface /

Configuration File ~
{typically installed in processor at factory)
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Telemetry Manager
Auto Pull Agent KPI Anal
(End User Supplied) Auto Export Enqin‘:'“
@ (JSON Files) Local WebApps
M - Admin Tools
-+ DB - Trend Reports
{é} ‘\ @. {é-} - E - KP| Reports
/ 4 o = - Parameter Manager
o - tem Dlagnostics
z‘:::::'.z:;'...q pwooon | / et
(CSV Files) x /
f
*—— @4—*@ v
\ Web App
Long Term Smrlga /,. s --) Server
(End User Supplied) Y '|I y CHEE
Database Server A .-'"l
~ (SGL / ODBC) \ / m R KPI Hmu o
T N T IZ=2) 10 stakeholders
] D ey
oD e Matification of
Database o - || machine parameter
Remote Console I,l'll f ) Shun:tm Storage - E_E changes automatically
charei Machine Data Mergefi| - mf;""“ Data sent to stakeholders
arging Station s .
— with Database j{ - KPI Configuration
e /) - System
_— ¥ Configuration
_— £ Auto-sync with
4 ——— [Machine Parameter { _/. machine collectar
File Update data buffer
'Y
When remote console is
plugged in for charging;
data is transferred to
charging station. ﬁtﬂ;ﬂﬂ:%
Machine Parameter File
copied to remaote
console from charging
station. Ethemet / Surface
Conscle hand-camried to / Underground
surface and connected y
to charging station. / Ethernet/IP
Y Automation .= | Collector :
Remote console collects \ Processor = AR =
data from the machine e
during operation. ﬂ."l“-u_ e
J - Machine Data
. Machine
/,// Telemetry Processor Module
. - Machine Contral @ B
- Data Collection
Data Buffering Buffer l.':urlﬂq File
Buffer Sync with surface /

Configuration File ~
(typically installed in processor at factory)
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Control Systems

Telemetry - Parameter Surveillance - Control and Data Flows

Machine operator changes
machine paramatars

I
Underground - Surface

Machine Telemelry

Parameters

(from machine)

Parameters

-

Actual Parameters
(in processor module)

CoPY

Operator enters
Transaction 1D

(end of each shift)

h 4

different?

Managers notified of

changs in paramaters
{report emailed)

Al

Managemeant Review of

changed parametors
(review saved)

= Master List

Parameters

different to
machine?

New Master

List Version

Create New

|
A '
\_é '
AN !
Machine operator notified of |
change in parameaters M
1
1
. Y X
WLF';L“ =\ Copy Master List
: —_— (start of each shift)
different? —_—
|
Master List I
(from STM) .

Machine Processor Module
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Remote Control Console

(Data Carrier)

Transaction ID

Telemetry Manager
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Pempek Systems Pty Ltd reserves the right fo make corrections, enhancements, improvements and other changes to its products and
services as needed. All products are sold subject fo Pempek’s ferms and conditions of sale supplied at the time of order acknowledgment.

Pempek warrants the performance of its products to the specifications applicable at the time of sale, in accordance with the warranty

specified by the terms and conditions of sale.



