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How do we address hazards?

«. Hierarchy of Controls

effective
Physically remove
the hazard

Replace
the hazard

Substitution

Isolate people
from the hazard

Administrative
Controls

Change the way
people work

Protect the worker with
Personal Protective Equipment

Least
effective

Image courtesy NIOSH
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What are some options for personnel detection?

* Contact strips and pressure sensitive mats

— Subject to wear. Users must deliberately use them and change
behavior change. Not suitable for moving equipment.

* Motion sensors and Cameras
— Sporadic performance. Too many heat and motion sources.

* Light barriers/curtains
— Unsuitable for moving equipment. Subject false positives.
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PPD Tags

Mobile, compact

Easy integrationon
various body locations
No recharge
necessary
Maintenance-free
application

LED status feedback
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Basic parts of robust PPD system

PPD Reader/Marker

Marker field generator
and access station in
one unit

Easy mechanical
integration
Automatically or
manually configure
Remote and
continuous change of
set-up

LED status feedbhack

Controller Network

* Marker directly

connects to local
controller for real-time
response

CAT



Why PPD for longwall?

Safety is Everyone’s Top Priority

* Protecting mine site personnel
working around moving equipment

* Know the location of all personnel
on the longwall

* Mitigate risk from hazardous
movement

* Improves training by identifying
near-miss incidents and abuse of
policies

Regulatory Compliance

* MSHA (Room and Pillar) and
global safety organizations
mandate
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Why PPD for longwall?

* A powerful computer system can automate heavy equipment
but they can also integrate proximity systems.

— We do not want automated movements to occur when an individual
is working in the automated area

Help M
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Goals of a robust PPD system

* Nuisance free operation without compromising safety.

* Seamless integration of multiple systems on the surface and
underground. Be supported by administrative tools on one
network.

* Monitor health of the system.
* Restricting equipment operation to only those trained for use.
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Specifications Overview

PPD Tag PPD Reader
Power Battery life up to 1.5 years 220mA @ 12v |.S.
Size 75 x55x 30 mm 200 x 200 x 120 mm

Communication

«2.4GHz Xbee Protocol
*125kHz RFID
eIntrinsically safe
Lightweight

*2.4GHz Xbee Protocol
*125kHz RFID
*PMC-R Serial

*Serial debugging

10 Inches

-
r

4.75 Inches

.
T
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CAT PPD system - Tag options

Helmet

Belt
\

Ra 2

Loop or Bolt Visitor’s tag
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Tag capabilities

,~” PPDTag
, ID: 06C0

4 Bat: 90% %

‘ .

! PPDTag ( '
| ID: 97DA

]

\

Bat: 50% Pl
\ PPD Reader I
' < = |
\ e /l
\
\ o !
\ Maximum of 15 tags /
PPDTag R detectable in area /
ID: 57DC A i
Bat; 0% \ /_\ /
N S
4 — y
Not detected N PPDTag ~ o
~ ID: A26B -
PPDTag ~ AZ6B > L
ID: 9BBF TRy -
Bat, 60% Bt -

Not detected

Y Tag diagnostics IE@&
O Tag diagnostics

Tag ID (hex):

- RssiX:17(154%
R = RssiY:12138%
WakeUp-Counter 7537004 RssiZ: 9] 20%

Battery: 76%
MaxRssi 17
HF-Signal strength -94
User: uU10, V10

Role: Miner

Ok Disable Tag Start (Position 1)
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Identify presence or absence of
tagged personnel on longwall

* Accurate, reliable, consistent

* Tags are lightweight with a battery
life of up to 1.5 years

* Tags programmed specifically for
each individual ID and job role

PPD must be tailored to longwall
* Broadcast speed is increased

* RF zone is shrunk for greater
location precision

* Battery life and health of the tag is
monitored regularly and a
schedule is enforced for
diagnostic testing

CAT



| see a tag here!
Let the longwall
know.

Controlle

125kHz RFID Field
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Physical Implementation

* With a PPD reader on each shield the LF detection fields
must be fired rapidly in an alternating fashion to prevent radio
interference

* The location of a tag can be determined by the relative
strengths it reports from each LF detection field

Strengths:
Field 3, 80%
Field 4 30% Where am I?

I’'m in shield 3!

PPD tag, here!
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Over the next few minutes | will be a mine employee and your guide at a
longwall operation running PPD for longwall. You will be my visitor.




A miner starts his shift with a new PPD tag

Bearbeiten Meldungen Sprache

PPD-Maintenance

1‘ Benutzer bl

Name PID Login Tag ID Batterie Néchstes Training VUser-Rolle Tag-Rc P Verfugbare Tags ¥ Nur nicht zugewiesene Tags anzeigen
Chrusher, Chris 778855 Chrush 2948 75%  02.04.2014 None Miner Tag ID Batterie Benutzer Letzter Zugriff Initialisierung

Coal, Tom 966544 TomC 0000 0% 18.03.2014 Administrator  Visitor 2946 86% - 17.03.2014 17.03.2014

Conveyor, Mark 2255417 MarkCo 0000 0% 18.03.2014 Mechanic Miner 8FB9 88% 17.03.2014 17.03.2014

Drive, Hans 2212889 DriveH 8FBB 10.06.2014 None Miner 0F60 82% 17.03.2014 17.03.2014

Hardrock, Udo 77088 root 2947 27.05.2014 Administrator CAT_Admr

Plow, Paul 1258756 PlowP  0F62 10.10.2014 Plowdriver Miner Al | n n d t

Pumpe, Peter 669354 Pumped4 OF61 10.01.2015 Mechanic Miner S Ca e a g S

Reader, Mike 1123564 MikeR 0000 0% 18.03.2014 Electrician Miner

Shearer, Stefan 996654 StefanS 8FBA 88% 12.12.2014 Administrator CAT_Sen

l \ | | u S e I S 3 nicht zugewiesene Tags gefunden B Tagzuweisen

Py Zugewiesene Tags

Tag ID Benutzer Tagzuweisung Batterie Letzter Zugriff Initialisierung Tagdiagnose
0F61 Pumpe, Peter 17.03.2014 B 45% 17.03.2014 17.03.2014 17.03.2014
2948 Chrusher, Chrit 17.03.2014 75% 17.03.2014 01.01.0001 17.03.2014
8FBB Drive, Hans  17.03.2014 i 30% 17.03.2014 17.03.2014 17.03.2014
8FBA Shearer, Stefa 17.03.2014 88% 17.03.2014 17.03.2014 17.03.2014
2947 Hardrock, Udo 17.03.2014 86% 17.03.2014 17.03.2014 17.03.2014

0F62 Plow, Paul 17.03.2014 66% 17.03.2014 17.03.2014 17.03.2014

Already assigned tags

_'_* Hinzufigen ‘l Bearbeilen ‘[ Loschen EX)  Tag zuweisen PE®)  Tagdetails anzeigen
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At the elevator
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...at the elevator

Cati Detect

Personnel SU I'fEiCE

Name EmployeelD
Visitor 0
Jones, Mark 13
Doe, John 14
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...at the elevator
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...at the elevator

L Tile:  ppD Tag Dataflow r‘sn:
== 207/2014 I E‘:' PPD LAYOUT
c;:::w Caterpillar Global Mining
X Mine Surface Computer
Mine Desktop PC T Running:
Running: s 3 Party software
PPD-Maintenance == with Life Table access
1 -~
o é %
¥
s
f! PPD Reader for
Jr-" tag programming
r
!
!
i m
I
, PPDTag ~
| 10: 97DA - o
\ Batl: 50% - B S0 Sarver Databasa
\ =
\ o Mine Elevatorientry
\\ W?Q—Cmrwﬂ Surface network
. [alallsl+
% Maximum of 15 tags S Rkt Database storage
PPDTag N detectable in area # PPD-Scan-Service
ID: 57TDC N I
Bat: 50% b ’ :
5, g o Life Table for Entry/Elevator Area
Not detected ~ PPDTag = ot PID{employee) | TaglD | Battery State
3 ID: AZEB -
PPOTag  “~,  OIAREKD die 4325 06CO GOOD
ID: 9BBF ~_ el e 3423 97DA OK
Bat; 60% TR =
5463 A2BB POOR
Mot detected *ReadWrite/Erase access given to PPD-Scan-
Service. Read access for table given to 317 party
Miner-Tag data managed by PPD-Maintenance software from AMR v
PID TaglD |Owner First Name | Owner Last Name Role Tag Software | Tag Firmware | Last date visible | Last Battery
4325 08C0 John Smith Foreman E403 E303 2/6/2014 50%
3423 97DA Peter Bruegel Miner E403 E303 2/8/2014 50%
5463 AZEB Joe Schmoe Miner EAD3 E303 2/8/2014 30%
1234 57DC Tim Haorton Foreman E403 E303 1/30/2014 B0%
2345 SBBF Ronald McDonald Miner E403 E303 1/29/2014 B0%
*Private data with read/write access given to PPD-Maintenance and PPD-Scan-Service. This information is organized across multiple tables.
Fage: 1
T amﬂ. | EELR T T oo nevenea e 1 :wm T |._9?L |iETE AT FIFTT
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Walking onto the longwall

k@e&»@
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...walking onto the longwall

Indicates areas where tag
= egistration does not occur and

therefore de-registration is not
required.
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PPD in action

* When a tag is detected in a shield its protection zone extends
to an additional shield in each direction

* Any automated sequence that is initiated by the system or
another worker will queue for 10 seconds for the tag’s alert
zone to leave the area before giving up the action

(<

Not Not Not Not
Detected B Detected Detected Detected

Configured for
+f 1 shield alert zone
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...walking onto the longwall
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PPD in action...what if?

I’m trying to move Hold up! This part
those shields. Get m— ; needs to be
over here! N > replaced.
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PPD in action
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System Review in conclusion

Title ;

BMX Mine Network Layout wf PPD

Insk:

Mote:

Cable Legend

Revised: o0 110044 [nrujmuam-: PPD LAYOUT

IP Range 10.110.122.153

Ethermet/cther serial

BMX Mine Network
Layout with PPD

VISIBLE BOX

Switch

SERVER PMC-R #1 PMC-R

{

____________

Tailgate PPD tag
registar/deragister
shield.

Headgate PPD tag

Power Monitor PLC

IP:152.168.100.10

PPD Readar

#262 PMC-R

PPD Reader

register/deragister

shield,

Jg 9

IP:10.110.122.27

Company Neme: Caterpillar Global Mining 10.110.122.168 ——— Fiber Visible Disconnect
|P:10.110.122.77
Surface Equipment
T omwaoes T & fefyofice T TTTTTTooos 7 HGBOX
|
|
| : PMC-P
I - Mine Desktop PC IP:10.110.122.7%
| \o.,. MIneR[LJJI:]:Ii::;_E PC Running: : Running: PPD Server
| £ ks PFPD-Maintenance Switch
I = Vshield, Vdrive, VShearer PPE Readar for (18 commisioning) : Shearer Input
I e it | IP:10.110.122.77
|
| : CATPLM
1 Elevatar/Entry Area |
] Ainch | Filat Line
I 30-ine
Caage Maunted |
i e | Suitch
: Mi | 1P:10.110.122.77
- Surface Computer |
: =5 Rurning: Surface |
1 % Windows 7, Metwork |
| %Ji PPO-Scan-Service, = | Switches | CAT PLM
I PPD Raadar PFD-Surface-Detect. ba ;[:ra e:
1 for tag detection g | Mine PLC
3 | IP;22.22.277.77 iod
Fon®
PPD Reader Shearer
1P:A0.110.122.77

VCU BOX

DSL Modem

s NN
=

witch
IP:10.110.122.77

IP:10.110.122.27

TP ot EPDPED Lavoul il ewing .

| T R

|

T

| BT

st e i B TP dones

26 /| Caterpillar Confidential: GREEN / WHEREVER THERE’S MINING




27 | Caterpillar Confidential: GREEN / WHEREVER THERE’S MINING




	Slide 1
	Slide 2
	How do we address hazards?
	What are some options for personnel detection?
	Slide 5
	Slide 6
	Why PPD for longwall?
	Slide 8
	Specifications Overview
	CAT PPD system - Tag options
	Tag capabilities
	How does this system work?
	Physical Implementation
	PPD IN ACTION
	A miner starts his shift with a new PPD tag
	At the elevator
	…at the elevator
	…at the elevator
	…at the elevator
	Walking onto the longwall
	…walking onto the longwall
	PPD in action
	…walking onto the longwall
	PPD in action…what if?
	PPD in action
	System Review in conclusion
	Slide 27

