Detector Installation
& Testing Methods




Sensors installation:
general considerations

The following are some of factors that should be considered during the selection of
the most appropriate sensor location:

a)
b)

C)
d)

Areas and zones internal or external;;

Possible sources: their localization and nature (e.g. the source density,
pressure, volume, temperature and distance);

The chemical-physical data of gas or vapor;
The presence of low volatile liquids: in this case sensors must be placed close
to the source,
The typical nature and concentration of released gases (e.g. pressurized jets;
slow losses; liquid drops);
The presence of turbolences and vortices;
The air motion:
= internal: natural and forced ventilation;
= external: wind speed and direction;
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1 Other issues

Usually, sensors should be installed on the i reciculation apertures, near the
ogiling o detect light gases o near the floor in case of heavy gases.

fitis required to detect incoming gases or vapors from external sources, the
sensors should be placed close o the air venilation inlefs. These sensors should
add 1o the others eventually required for the detection of infernal losses. In case the
ogiling o the floor are parttioned with panels or ofher means, the sensors should be

installed in any compartment.

Thermal induced flows generated by warm surfaces or equipment may infiuence the
distribution of the gas-air mixture.

h) Temperature efects, the environmental plant conditons;
|} The number of person in the area and their location;
k) The location of possiole fire sources;

1) The position of installed sensors that should not be exposed to bumps or
water during normal operations;

m) The sensor posttioning must allow easy maintenance and calibration
operations,

) Specfic architectural seftings (ike wals, beams o panels) that faciltate the
accumulation of gas and vapor;
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3 Sensors sl J Sensors installation

Sensos shoudbe nstaled nany area where e gas may accumultein
Gangerous way. Such aree couldbe e of s ours b wihareced a
iroualon

Heary gase aefiely o aooumua in wels and bsin s he it geses chuse
 igh pi, Sensorsshoddbelocalze cose o maor as sures even
it fese lams, ey shoud no e oo lose o mchines wilhunckonal osses
during rormal operatons.

I open spaces, reduced sses may vanish wihout causing Gangerous
acnumilatons Todetctgas losses fom an area he sensrs may be st
e vl dong e boundary, Nevehees, e simple g o
boundaries coud be ot enough hve e guck gas s detefon eied when
e elease may causs severe damages fo indoor ojecs o workess.

Sensors should be connected to their control units s for the manufacturer
specifications (considering correct cables dimension, inulation etc.) and using
proper cables, wires and connection systems or other systems approved for this aim
and the areas classification. Vierify that compounds used to lubricate threaded
connections does not contain elements (e.g. Silicon) that may cause damages to
SENSOrS.

Often the sensor orientation may be specified by manufacturer. The project should
include the evaluation of an appropriate draining to minimise the presence of wastes
and condensations within the instrument, the sensing zone, cables or pipes.

Sampling systems filed with potentially explosive gases should be properly
ventlated.
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The localization: light gases

a2 Conventional areas

In areas not influenced by air flow the detectors may be installed at regular
distances at near 30cm from the ceiling or along the boundary, if indoor work
activities are not foreseen.

1 Flat ceilings L
Detectors must always be mounted on the top m _[I]

ceiling; in case a lower ceiling is present in the
same room some detectors must also be

installed on this.




Effects of Air Currents and
Barriers




The localization: light gases

Section

1 Areas with air flow

In principle, if an air flow greater than 0.5m/s is
present, as in the case of spaces with heating or air
fans, some precautions must be taken to avoid to
place detectors in rested zones unless the gas
leakage is there expected.

Smoke generators or the assistance of aeration

specialists may be useful to optimize the air
recirculation in the area.
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Ny # Forthe corect installation of gas
) detectors the following distance
schemes should be observed.

The localization: heavy gases

1 Conventional areas

Detectors should be installed close to the floor at
about 30¢m from it, side mounted on the wall, on
columns etc. and set in the way that at least one is
installed close to the potential gas leakage.

2 Areas with hollows or caves

The detector must always be installed at about
30¢m from the bottom of the lowest floor or
depression. Additional detectors shall be
installed with the same criteria in hollows or
caves,

Section

1 Ventilated areas

If possible, the detector must be installed away from death zones
without air circulation, unless gas leakage is there expected.




Number of detectors :

e The number of detectors required for an
application depends on a number of factors:

 plant layout, air flow pattern, type of gas to
be monitored, degree of protection ...



ATMOSPHERIC
TESTING




Atmospheric Testing

Sample When / Where?
prior to entry
top, middle & bottom
continuously during entry**
prior to re-entry

Sample Why? BOT

stratification / weights / mix

—]

OM

-There may be no hazardous atmosphere within the space
whenever any employee is inside the space


Presenter
Presentation Notes
Page 23 in Gas Detection Made Easy book



Top / Middle / Bottom not to exceed 4ft intervals



Q: Why prior to re-entry?

A:  Break for lunch;  etc

            no idea what has happened in the space while gone






Atmospheric Testing

METHANE (lighter than air)



Atmospheric Testing
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METHANE (lighter than air)
CARBON MONOXIDE (slightly lighter than air)



Atmospheric Testing

METHANE (lighter than air)
CARBON MONOXIDE (slightly lighter than air)
HYDROGEN SULFIDE (heavier than air)



Atmospheric Testing

-
-Before an employee enters the space, the internal
atmosphere shall be tested for the following
conditions in the order given:

Sample What? What Levels?

— Oxygen content 19.5 - 23.5%

— Combustible Gases 10% LEL

— Toxic Gases Depends on gas type



Testing recommendations for gas
monitoring instrumentation.

* How often gas monitoring instruments
be tested and calibrated ?
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Testing recommendations for gas
monitoring instrumentation

e Gas monitoring instrumentation should be
treated like any other piece of lifesaving
equipment.

* |t should be tested and calibrated on a regular
basis.

e The safest approach to testing gas monitors Is to
function test or calibrate them prior to each
day’s use (mines ...) !



When it comes to testing and calibrating
gas monitoring equipment ?

e Things to consider :
e Instrument use
* Abuse experienced in the field

« Gas exposures In fields ( high
levels )

e Operature use ( shocks or
abuse ...)




Testing recommendations for gas
monitoring instrumentation

e A function test consists of
exposing each sensor in the
gas monitor to a known
concentration of gas in excess
of the lowest alarm set-point.

e The Instrument should
respond to the gas
concentration by going into
alarm

 |f the sensors do not respond
to the applied gas: the
Instrument will be calibrated

e A calibration has become a

very simple, sometimes
automated, process

A calibration consists of
exposing the instrument sensors
to a known concentration of
gas, making appropriate
response adjustments to ensure
the instrument it reading
accurately :

Zero setting in a pure air and
span setting with a known
concentration of gas.



Testing recommendations for gas
monitoring instrumentation

o recommend a regular test
according to the using :before each day’s
usage sensitivity must be tested on a
known concentration of gas

e and a minimum interval of calibration every 6

months ( industries) or every year (domestic
market) .
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