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Unduiauens; entiesiioliowing the coal SEam
Potentially - gassy (methane, ether explesive
Or toxic gases) — permissipility Issue
(MSHA)
Rooff may break — entries may collapse

Every mine presents a unigue environment
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s \Vireless communication

— Possible damage in explosion or fire
o Combination solutiens

— Best of both systems
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EXplosions
Maintenance

Power failure — battery? =
Interoperability - Interference
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. PASSIVEocation Ol tfapped mINERS
Iiransmission off vitalfsigns (hearntiheat)
Inclusion of remote areas such as bleeders

Monitoring ofi sensers and equipment

Hazard alert functionality
Redundancy Is critical
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o Additienal requirements apply When
USing cammunications equipment
during emergencies
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Wireless — walkie-talkies, modems,
lepeaters, etc.

Fllber optics
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MIRES are dynamic
Various interference sources: VFDs,

trelley, HV pewer cables & switchgear

What works in one mine may not work
In the neighboring mine

YIOSH




Wiglara Ara We Newy

o Easiec) feplliiss of slejpel oo geiefeiiie)
lRchanued
s Computenized; digiital teECnNGIG A,
. \ o

|
stems

o Size hasi hecoeme smaller
o Better signal-te-noise ratios
o Improved peripherals (keyboards,

displays, earpieces, etc.)
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150, 500, 900 MiHz - 2.5 GHz: better
fior line-of-sight, can turn 1 or 2

CosSscuts
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o Serenole
Loop-Around
Redundant cabling
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system has advantages: over
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» PED— 1 Wway, UGEESliface
perianle; o Other, mostly

surface to UG

o JeleMVag — 2 way,
Not portable

Similar systems
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PUZZEr
— Tested In gold mine
— Portable search unit developed.
— Commercial availability unknoewn.
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— Range Unknewn.

— Fleld tested at Schwaz / Tiroel silver mine.
— High accuracy claimed.
— Commerciall availability: unknown
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— [nterierence devices (SQUID's

— detecting 3 kiHz signals ter a depth ol 600
meters.

— Field tested at the NIOSH LLake Lynn

Laboeratory.
— Commercial availability unknoewn.
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— Sufidce handheld heacon FECEINEY

— Surface Volce transmitter

— Ereguency: ol 600 — 3030 Hz

— Range — tested 1o 1600 feet, possibily.
deeper

— Jested at 94 mines (decumented)

— Commerciall availability: A few
companies are using part of the system.
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SOINNURICANCINPEVICES
SIEIEPNONIES
SRR ENENIONES
NG EVIINIONES
s \Walkie Talkies
SVSTEMIS 10reExt
Leaky Feeder,
Hoilst Phones

Rescue Team Communications
RFID
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VOIP Phones
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Multiplex: evera single pailr o Wires
Multiple-conductor cables

Interface to public phene network
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SPEAKINIINIEIEPINOINES

Operate asi a party line

Phone loudspeaker selection
through special interface.
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— Capanieroirttimimerl o2 cross-cult

— Unigue coupling andl prepagation propertes: of
medium-freguencies (ME) signals near cables
and rails.

— May operate thousands ofi feet without
specialized cables such as a Leaky Feeder
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Line amplifiers and repeaters compensae
fior signal loss

Power may be limited for permissioility.
[easons
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L @riginaiy aeveloped vy USIBUrEatFoifVIIES
(1946)
Eundamentally, unchanged

More modern systems use ME and VVHE
technolegy without direct connection to

lifeline
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o SUpported by Ceaky Eeeder, WiET,
and ether wireless technoelogies
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sHpcreasingiy impiementec i
Undergreund mines

Empleys a special twisted-pair canle,
fioer eptic or Leaky Eeeder cable

Wireless Ethernet gaining popularity:

prepay
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Wirgless mlealiny (WiFl)
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SEANPEITS; NGLEIS, and BLRIEFSERI

ounlic ess to WIFI “hotspot

WiEI based communications systems
alie available fior tnderground mine use

Limited to line-of-sight
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DVvaamicallVv reconfigures [tselt
Sselfi-healing®)
No predefined signall pathways hetween the nodes

Failure of any one node or closure of any one
signal path (due to loss ofi pewer or an event such
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as a fire or a roof fall) has little impact on the
whole network.
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o Permissibility s aniissue
o Jlechnolegy changes quickly.
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s Q)i SY/STEMS SLC IS EMBILEICONUBINARE
MINEMORIteING Systems may Interiere
WithrcommunicaueniSyStEmis

s Dliferent communication Sy stems miay.

Eachi system must be aple ter operate
Without Interfering

RE Interference from HV cables, VED
controllers, DC trolley power and stray.
currents
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5. IIECHNOIGYY NEEUS UpLated
Past developnments may: still-have merit
Interoperability and Interference

OSH CDC






