Avoiding

Gas detectors and calibration gas mixtures keep miners safe around the
world. Stephen B. Harrison, sbh4 consulting, describes how improvements
in technology is saving lives

is one of the more dangerous civilian

professions that has existed since the
onset of industrialisation. However, the good
news is that great strides are being taken to
improve the safety of miners all around the
world For example: according to data
published be the United Stated Department of
Labour, the number of mining fatalities in the
US coal industry in the decade of the |990s
was 32 per |00, 000 miners: in the first decade
of this millennium it fell to 27 fatalities and
for the seven full years of this decade the
average has reduced to |7 fatalities per
year per 100,000 miners.

So, what 5 behind this tremendous increase
in mining safety! Firstly, we must consider the
main causes of mining fatalities and they are
twofold: problems with the air quality in the
mine caused by excessive heat, toxic gases, a
lack of axygen or a build up of flammable
gases; secondly incidents related 1o the use of
explosives for rock blasting or collapses caused
by drilling, With regard to air quality, there are
two main preventative measures that have
made a positive impact on mining safety. They
are improvements in the ventilation systerms
that bring fresh air into the mine and the
increased use of highly reliable gas detectors
that miners use when working underground.

In 2015, we saw the closure of the last
underground mining operations in the LK at
Kellingley colliery in North Yorkshire, We must
therefore turn our attention abroad to

I t is a sad fact that underground mining
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understand current practices in this industry
S0, 10 examine the topic of ventilation in
underground mining, let us consult Barbara
Corméa Avelar, a mining engineer who studied
in both Canada and Brazil and has experience
at Prospec |r mining consultancy and Bric Gald
Inc at the Pilar mine in Goids, She says that
“specifically, here in Brazil, with regard to
V'Cﬁ',l'{ﬂll',;n in |_|r'.-.',1crgrf_3|_|n:- I'ﬂil'!ll'lg, air I'I'".:,‘.V!ng
equiprnent 15 required to continuously renew
the air and thereby provide the nght amount
of exygen and to dilute flammable gases and
dust. In working areas, the cxygen in the air
must not be lower than |9 per cent in volume,
In ccal mines the air flow must be &t least
am¥min/person, while in other metallifercus
mines the air flow rmust be more than
2m¥mindperson.”

GAS DETECTION IN THE MINE

In the mining industry cxygen deficiency and
CO4 build up are common, Additional hazards
also exist, for example Methane is released
from gas pockets that are intersected during

excavation and can build up o explosive levels,

If there is 2 source of ignition present the
ensuing explosion can cause unicld damage to
the mirie, often resulting in fatalities, H7S is
created in the mine due to the breakdown of
acid mine water. In some regions of the world
it is released directly from freshly exposed coal
faces. So, we can conclude that methane, COy
and H55 gas detection in the mine would be
essential 1o save lives.

Omygen levels fall in the enclosed mine
environment because underground machinery
and explosives consume oxygen in combustion
processes, Only a small reduction from the
standard level of 20,9 per cent oxygen in air is
regarded as “oxygen deficient” and hazardous.
Jxygen deficiency is one of the most
notorious and invisible of all mining hazards. In
addition, carbon monoxide (CO) is a by-
product of internal combustion engines used in
mines and of explosives detcnations. These by-
product gases from internal combustion
engines, or explosions, containing CO are
often referred 1o by miners as afterdamp.

KEEPING PORTABLE GAS
DETECTORS SERVICEABLE ON A
DAILY BASIS

Coming back to Barbara Avelar,"Different
gases can be tested in a mining envirenment,
usually CO, CO5 and methane, are the most
common, Additionally, the gases NOx (The
combined quantity of nitnc cxide and nitrogen
dicxide), NH3 (ammgcnia), HyS and 5C5
(sulfur dioxide) are commonly associated with
metallic ores in underground mines!”What this
adds up to is a requirement for a sophisticated
range of gas detection senscrs to be used in
fixed or portable gas detection equipment in
mining operations. And, to ensure that the
equipment rermains functional in the harsh,
dusty and damp underground atmosphere,
regular testing of the gas detectors is required
1o ensure the safety of mine workers,

Continued on page 32..
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Calibration

Gas detectors are one of the most
important safety devices that a miner uses. His
helmet and his lamp would also rank in this
‘must have' category. Before entering the mine,
the lamp can be tested for functionality with a
wvisual check. But how can we ensure that the
gas detectors are working? For them, a
functional test is also conducted at the
beginning of every working day, or even every
shift. To make this functional test, or
as it is often described, specialty gas mixtures
containing low levels of the gases to be
detected are passed cver the sensors in
This simulates the real life
d should trigger the
audible and visual 3L—1rr'"ns on
when the miner is satisfied
has reactes
conditions may they pr
space underground,

the gas detector.
.'.'.E':I]gﬂl" sCenarnc a

GAS DETECTGR SELECTION

» two broad types of gas detectors:
and fixed. Accord > Barbara

y sriable gas detec Ire more
commonly used in the mining industry, b
as the mine goes deeper the adjustment
required for this equipment i minimal, while
using a fixed de r would require more
maintenance and zes in the equipment
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‘bump test’
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GAS DETECTOR MAINTENANCE
AND SENSOR CALIBRATION

The sensors used in the gas detectors often
rely on chermistry and many of the
sensors require calibration or replacement at
prescribed intervals to avoid the problems of

‘drift’ in the measured result, This calibration
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GAS DETECTOR CALIBRATION
GAS MIXTURES

The availability of ‘bump test’ gas mixtures is
Many specialty gas suppliers aro

nd the

id are able to produce cylinder gases f
this purpose because the certification and
>QITaticn 'F?illlll“!l’"ll'l"l“ ire relat WETY
forward, The availability of accredited
ISO 17025 or 150 Guide 34 (recently up:
o 15C 1016) gas mixtures, which are
recommended choice for gas dete
calibration is, on the other hand, no
simple matter.
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Calibration

Asia-Facific Laboratory Accreditatio
Cooperation (APLAC), which is a cooperation
between the various laboratory accreditation
bodies in Asia and the Pacific Rim. NATA is an
active participant in the International
Laboratory Accreditation Cooperation (ILAC)
and liaises with other international bodies such
as The International Bureau of Weights and
Measures (BIPM), the Internaticnal
Creanisation of Legal Metrology (OIML) and
the International Organisation for
Standardisation/International Eletrotechncial
commission (ISOAEC). NATA currently holds
the secretanat for t
Accreditation C ration (ILAC).

Both the ISO| 5 and the IO

7034:201 6 accreditations are important and
they have some differences: SO 7025 is for
sases as a calibration laboratory and
al production,

Yl
testing

ISC 17034 is for reference ma

a International Laboratory

asurement UI‘ICl',":"lall'lf_y,
for our naw 1SC

ditation has taken approximately
one year to gather sufficient quality data and

‘preparatio

prepare the relevant processes. Then, the
preparation of the documentation for the
assessment will take us an additional three
months, S, this is a highly labour and cost
ntensive process that requires the attention of
the most expert members of our laboratory
tearn. And, these accreditations ar
off events, both cur 1SO | 7025 and our
50 17034 accreditations must be re-assessed
every |8 manths by NATA tc ensure that our
quality systems remain under control”

When it comes to gas mixtures filling it is
possible to prepare general certified (non
accredited) specialty gases calibration mitures
n small batches for speed and economy.
However, most accredited calibration gas

o1 just

mixtures must be prepared as single cylinders
which invo

a lot more labour Input per
cylinder and results in higher costs
praduction. Coming back 1o Victor Chim at
Coregas, “there are four members of our
Specialty tory team whao are
MNATA, signat dited 1SO
Guide 34 certificates, Between them, they
have 3B years of experience as NATA
signatories for reference matenal production.
Beyond that, there are five MNATA signatories in
our team at Coregas for 15O 17025

accreditation, and they have a total of 60

s labor

ries for our ac

years of combined experience as NATA
signatories for gas testing”.

Chim continues, "At Coregas, our pedigree
has grown from SErVINE MININE Customers in
Australia. In recent years, our reputation and
our specialty gas cylinders have been travelling
abroad and
-naticnal gas de
ers and gas de
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The Rotronic Universal
Monitoring System - RMS

Monitoring environmental conditions in any industry requires a fully integrated continuous monitoring system.
The modular Rotronic Monitoring System - RMS is the perfect solution. It provides installation flexibility and full
data availability, anywhere, and on a variety of devices. Rotronic can meet all your requirements, incorporating
multiple sensors for parameters on a secure network. We can service the entire system. www.rotronic.co.uk/rms

ROTRONIC Instruments (UK) Ltd, Crompton Fields, Crawley, West Sussex RH10 9EE T: 01293 571000, instruments@rotronic.co.uk
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