D! { /[

Instrument User Manua¥/11R

Unrivalled Gas Detecin.

Register
your instrument
online to receive yo
extended Warranty

lonscience.com



C\ GasClaninstrument User Manual ¥.1R

Register your instrument online for extended warranty
Thank you for purchasg your lon Science instrument.
The standard warranty of yozasClam 2an be extended to two years.

To receivdhe warranty, you must register your instrument online within one
month of purchase (terms and conditions apply
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WARNING!

USED TO INDICATE DANGER WARNINGS WHERE THERE IS A RISK OF IN
DEATH.

WARNING! DANGER OF ELECTRIC SHOCK

USED TO INDICADENGER WARNINGS WHERE THERE IS A RISK OF INJUR
FROM ELECTRIC SHOCK.

PROHIBITED ACTION
USED TO INDICATE ACTIONS THAT ARE NOT PERMITTED; E.GNEFQERWVUS

INFORMATION
IMPORTANT INFORMATION OR USEFUL HINTS ABOUT USAGE.

CAUTION
USED TO INDICATE A CAUTION WHERE THERE IS A RISK OF DAMAGE T(

Recycling and Disposal

&Y RECYCLING
WE@ RECYCLE ALL PACKAGING.

E WEEE REGULATIONS
ENSURE THAT WASTE ELECTRICAL EQUIPMENT IS DISPOSED OF CORR
I

Unrivalled Gas Detectn. jonscience.com
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Declaration ofconformity

EU DECLARATION OF CONFORMITY

According to Decision No 768/2008/ES of the European Parliament and of the Council

Landfill gas monitor type GasClam

The manufacturer stated below declares that the characteristics of the product meet the required
technical standards, directives and specification and that it conforms to the respective European
Union harmonisation standards. Furthermore the manufacturer declares the product to be safe whilst
adhering to the conditions for its correct installation, maintenance and use. This declaration of
conformity is issued under the sole responsibility of the manufacturer.

Manufacturer:

Elok - Opava spol. s r.o., Sadek 17, 747 75, Velké Heraltice
Notification of quality assurance:

FTZU 02 ATEX Q 025
Product description:

The Landfill gas monitor is used for monitoring gas released from bore holes in landfill sites. After
recording the necessary number of samples the data is transfer to a PC using a serial cable,
where it is then processed.

Autorized person: Notified person:
FTZU, AO 210, OSTRAVA-RADVANICE, IN - 00577880 C€E 1026
Certificate number:
FTZU 07 ATEX 0105X
Type of protection:
&1 2G Exdib[ib] IIB T4 Gb
Conformity assessment procedure:

The product's conformity was assessed with respect to the following requirements:
— ATEX Directive 2014/34/EU, EMC Directive 2014/30/EU.

— it was compared with the submitted documentation

— issued on fundamentals of declaration of conformity of the producer

— it was tested according standards

List of standards:
EN 60079-0:2012, EN 60079-1:2007, EN 60079-11:2012

List of technical regulations:

02600,NKO
Date and Place of Issue: Authorised representative: O}
%‘J 'pal aroe ava
- o A Sadek 17, 74 3
20.04.2016 in Sadek  Ing. Jii Klein e
Tei.: 553 661 910-3, Fax: 553 663 948-9
Created by: Malcharek Josef Created on: 20. 04. 2016 Doc. No./Rev.: POS20160012/E0
Approved by: Malcharek Josef Approved on: 20. 04. 2016 State: Released
Elok-Opava spol. s.r.o. www.elok.cz Page 1 of 1
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Responsibility foCorrectUse

lon Science Ltd accepts no responsibility for incorrect adjustments that cause harm or damage to persons or property.
The users are responsible to respond appropriately to the readings and alarms gi@as®Glam .2

Use the equipment in accordance withghihanual, and in compliance with local safety standards.

Reduced performance of gas detection might not be obvious, so equipment must be inspected and maintained
regularly. lon Science recommends:

1 you use a schedule of regular checks to ensure it perfavitisn calibration limits, and that
1 you keep a record of calibration check data.

Warnings
1. Read and understand this Manual fully before you install or operaté&imEClam .2
2. For safety, theGasClam ghust only be operated by qualified personnel
3. Substitution of componentsan result in unsafe conditions and will invalidate the warranty.
4. Surface mount fuses must only be replaced by lon Science service centres.

Quality Assurance
TheGasClam & manuéctured in compliance witf509001:205. That ensures that the equipment is:

1 designed and assembled reproducibly, from traceable components,
1 calibrated to the stated standards before it leaves our factory.

Disposal
Dispose ofsasClam and its componentf accordance with all local and national safety and environmental

requirements. This includes the European WEEE (Waste Electrical and Electronic Equipment) dire&oience Ltd
offers a takeback service. Please contact us for more information.

Leaal Notice

Whilst every attempt is made to ensure the accuracy of the information contained in this manual, lon Science accepts
no liability for errors or omissions, or any consequences deriving from the use of informationneshkesrein.t is
provided"as i$ and without any representation, term, condition or warranty of any kind, either expressed or implied.
To the extent permitted by law, lon Science shall not be liable to any person or entity for any loss or damage which
may arise from the use of thimanual. We reserve the right at any time and without any notice to remove, amend or
vary any of the content which appears herein.

Warranty

To receive youR YeaWarranty, youmustregister within one month of purchase (Terms and Conditions apply). You
will then receive a confirmation email that your Warranty Period has been activated and processed.

Full details, along with a copy of our Warranty Statement can be foumisliyng: http://ionscience.com/customer
support/instrumentregistration

Service
lon Science recommendgwelve-month servicereplacement of theMiniPIDsensodamp.

Contact lon Science or your local distributor for service options in your area.

Unrivalled Gas Detectn. jonscience.com
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Introduction to GasClam 2
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GasClam2 a 0 KS ¢ 2shiiceniinaousFobraliléi gasiyonitor and logging instrument. It is an invaluable tool

for detecting and recording the concentration of a wide range of gases commonly required in monitoring applications,
including Methane (Chi, Cabon Dioxide (Cg), Oxygen (&), Carbon Monoxide (CO), Hydrogen Sulphid&)ldnd

Volatile Organic Compounds (VOC).

In addition to the selected gases, tliasClam also records temperature, barometric pressure and borehole
pressure. An optional boreholeater level sensor can be fitted to measure fluctuations in the water table should this
data be required.

Samples can be taken at programmable intervals, providing an invaluable set of da@a§®lamQa RSFI dzAf G a S
is to take a sample every houryiyig it an operational life of approximately one month (using the rechargeable

battery packs supplied) which can be extended up to 3 months (using optional proprietasjféohithium battery

packs).

TheGasClam 2an operate as either a staradone loggr or realtime monitor linked to data acquisition systems
(Telemetry) via an optional modem system or communication cable. Recorded data can be viewed uSagClzen
2 software or exported for analysis to a spreadsheet.

The software is also used to sptthe GasClam for logging, including logging intervals, total number of samples,
power supply and venting options.

TheGasClam ftself is built to the highest standards with the outer casing from stainless steel, is intrinsically safe and
is certifiedfor use in explosive environments in hazardous zone 1 and conforms to International Protection code 1P68.

lon Sciencétd recommends that users perform regular bump tests in conjunction with an annual service and
calibration, which is provided by tHen Sciencaervice department ormlon Sciencapproved service centre.

In this manual a Warning identifies conditionsdaactions that pose a hazard to the User or the Unit.

A WARNINGBefore using th&asClan2ou must read this and the software manual paying particular attention
to the sections covering optimisation GasClan2 performance and the effects of water.

WARNINGDo not connect or disconnect any cables in hazardous areas and do not uspprorved
equipment in hazardous areas such as laptops, notebooks and mobile phones.

ensure you are in a safe area before carrying out any type of work onGasClan2.

WARNINGE 2 YFAYGEAY GKS | yAGQ&a OSNIGasEh@apiravedybatterigsR A Y i NJ y

A WARNINGFor reasons of intrinsic safety, batterig8JST NOBe changed within hazardous areas. Always
A external power suppl junction boxes and spare parts.

Unrivalled Gas Detectn. jonscience.com
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Package Contents
When first unpacking take a little time to check and examine the contents db#sClam package:

GasClaninstrument User Manual ¥.1R

GasClam 2
Power option (standard Charger, Power Supply and 2¢Hrechargeable battery packs)
Instrument Case

Serial Communication Cable
PushButton Cable

Allen key (no.5) for battery cover
Box spanner for Barbs

Allen key (no.4) for Vent Plug
Vent Plug Set

Spare Moisture Filters 2x
Snorkel Set

Spare Snorkel Filter

=A =4 =4 =4 -4 -4 -8 A A& A _—a _a -2

CD Manual & Softwar&alibration Certificate and Warranty

TheGasClam & packed for transport with caps on the inlet, outlet and vent barbs, théeek capsnust be removed
before the Unit is used. If it is intended to store the Unit for a longer period of time it is r@emaled to replace the
caps on the barbs to stop moisture and dust ingression.

Parts Description

GasClam Mead GasClam Base ) .
Battery Cover Moisture Filter

Plate

Gas Inlet Barb
Communication

Port
Gas Outlet Barb
Port
Cap &Lanyard
Water Level
Aboveground Sensor Port
Vent Barb

Sensor Hook

Rubber Collar Cap + Lanyard

Water Proximity

Foldable Lifting (flooding) Sensor

Handle
Identification Plates
Intrinsically &fe
Version Number O rgwdh ol[o [¢] Connection
'sm IMS Suie o E : — ) Secifications
Approval (&) @okopava-- 07 Cos| | et T
= mmo 07&:\:{1 c;o‘.;’:;mu Lﬁm Ga;(_::m = = ; Values are defined fo
. D @inscsmimne o T [ 57 T certification purposes
Serial Number (&) Serho XXXXXX/XX/XX " 68 | EEEED 158 | 60 | 104 only. See

o ! : of|o o G{ LISOATFACQ

operating values.

Unrivalled Gas Detectn. jonscience.com
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How the GasClam 2Vorks
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Communication
Gas Inlet and Battery
Moisture

Sensor

Vent
Barb

Main Gas Route Above-ground Venting Option

When logging is started th@asClam fhstantly takes its first sample. A click is heard and then the pump starts which
takes a sample of air from the borehole. First the pressure and temperature readings are taken. While the pump is on
readings from gas flow sensors are taken. The pump $ivégtthes off and after a short pause readings from static gas
sensors are taken. The whole process takes approximately 2 ¥2 minutes depending on sensor configuration.

A set of readings is created and stored in naratile memory, the number of readings ies with the number of
aSyaz2NB dzaSR® ¢KAAa &Si 2F NBIFIRAy3Ia A& 2yS a{l YL S¢d ¢
YAYAYdzY AYyGSNBIE 06SGsSSy al YLX Sa 6KAOK Aa GKS afz233Aiy3

The sampled gas is returned back into ti@ehole, however if required, a venting system can open a pathway from
the borehole to the atmosphere at specified intervals and for specified durations.

User Accessible Parts

A WARNINGTo ensure theGasClat & A y (i NDY ROW@mantle 6r&iiedpt any unauthorised servicing.

TheGasClam Bas only two main User
changeable parts: thMoisture Filter \
which |§ accessed by unscrewmg the Eilter Cover D,&
black Filter Cover tube (see section ’ )

G{ SNBAOAY IO | yR (F &
accessed by removing the Battery Cover
tfrdS 6asSSsS aSOlAzy
P GGSNRASae 0@

Moisture

Battery Packs

Battery Cover Plate

Unrivalled Gas Detectn. jonscience.com
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Planning Monitoring and Site Preparation
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Number of Units and Site Layout

To achieve the required effectiveness of site monitoring the types of gases
64SS aSO0GA2Y G{LISOATAOIGAZ2YE0 YR |
that need be monitored should be defined and tBasClam 2nits reed to

be configured and calibrated accordingly prior to deployment in the field.

Also the number oGasClam Bnits to be used and the location of the
boreholes should be planned with consideration to access, ground water
and possible flooding.

Hazardou#\reas

It is important to define the extent of hazardous areas in accordance with national and local standards and how far
these areas extend away from the boreholes whé&asClan2 will be deployed.

Borehole Headworks

TheGasClam B designed tofitinan YY O0Hé0 02NBK2fSd ¢KS NBO2YYSYRSR 1| S

from Stuart Wells (http://wellservices.stuartgroup.ltd.uk/) or a similar type and should be installed following the
diagram below:

GasClam 2 ><
Protective cover

/
Concrete Collar ﬁ

Stand pipe

Gravel

Maxclearance 3 cm | ﬂ ‘

Standpipe

It is important to have the standpipe a maximum of 3 cm above the base of the Headworks, this will ensure the
GasClam il fit under the lid of the cover. The Headworks must be concentric to the standpipe f@db€lam
be housed correctly. The stdpipe must also be cut square to allow a good seal.

If a protective cover is to be used make sure this ends below the top of the standpipe otherw{Sag@éam &ill not
fit correctly.

Unrivalled Gas Detectn. jonscience.com
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GasClam Zonfiguration and Setup
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Softwae Installation
TheGasClm 2software will run on: Windows XP SP 2, Windows 7, Windows 8.0 and 8.1.

The @dam 2softwareis on the CD (latest version can be provided by your service centre), it includes an installation
package with .Net Framework 4 (x86) (downloadable also fleiMicrosoft website) and a PDF manual. The
software needs 45 MB of free space on the hard disk for installation.

WARNINGAIl connections between th&asClanand a PC and all software settings must be performed
outside the hazardous areas.

Function

The software is used to configure tlBasClam #r logging, downloading logging data, performing analysis and
exporting data for more detailed analysis in other programs such as spreadsheets. The software is also used to

The main settings are the logging interval, variable logging interval
programme, the number of samples (sample count), the outlet gas venting
method and whether a borehole water level sensor is fitted.

To help make data analysis easties software can set eacBasClam 2
GFNRSYRE &¢ yI YG&asClamts beigghded dn K mohitogng S
site it is good practice to also label eaBhsClam Zo that they are not put

in the wrong boreholes.

Power Supply Options

TheGasClam 2an use 4 approved power sources:

1 2x 1.5V Alkalindanganese DuracelMN1300 (AlkMn) (logging interval 3 minutes to 24 hours)
1 2.6 V Nickle Metal Hydride rechargeable battery packMN) (logging interval 3 minutes to 24 hours)
1 7.2V Lithiummon-rechargeable battery pack (Li) (logging interval 15 minutes to 24 hours)
1 12V External dc power supply (Ext) (logging interval 3 minutes to 24 hours)

TheGasClam Zan operate as either a staralone logger or linked to a data acquisition system

The NiMH battery packs are rechargeable lasting up to a month witthaur logging interval. The Li packs are ©ion
rechargeable primary cells that can last up to 3 months witkhaudr logging interval. The lifespan of individual types
of battery packs degnds on the logging intervagasClm 2 sensor configuration, operating temperature and for
rechargeable packs in particular, age and time since they were last charged.

An external power supply is particularly useful if shorter logging intervals are eegisampling up to every 3

minutes) when a battery pack would not last a month and frequent site visits are not feasible. This option is also
advantageous if remote monitoring is required either using the optional modem (which can also be powered

externalB 0 2NJ SEGSNY I GStSYSUNE 06aS8SS aSO0GA2y G9EGSNYLE t 2«
interval.

TheGasClam 2will automatically select the power source and adjust accordingly (see Software Manual).

Unrivalled Gas Detectn. jonscience.com
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External Power Supply

WARNINGThe external power supply and communications can only be designed and installed by persons
suitably qualified and trained while adhegno national and local standards and regulations.

GasClaninstrument User Manual ¥.1R

A GasClam 2an be powered by an external power supply using either the ~—__
2LIA2YFE G9EGSNYyLE t26SNI YR /2Y [ | < mnyY f
RAatGlyOSa dzaAay3d GKS 2LJiAz2pel f awdzy O -0 a dzA i
Either cable is then connected to the external power supply via barriers
which must have the following parameters to maintain intrinsic safety.
External Power Supply Parameters
Nominal Voltage Un.........cccceivieeeniiiene e, =12V DC +10%
Power OUtput PN.........coooiiiiiiieiiiieeen | 5W
Maximum Voltage UQ.........ccccccveeeeeviicniennnn. L 15.6V
Capacitance CQ.........cccoeveveiiiiiciniccce, | 600pF + C cable I hout batteri
Impedance LQ.......cccccceeeeeiviiiiiiieeee e | 0.2mH + L cable GasClam 2s without batteries
I GasClam distance
Water Height — o
The GasClaman measure the water level in the borehole using an
optional pressure transducer. To enable the water level pressure ,
0N yaRdzOSNJ 6KS agl GSNJ t S@St Syl of SR 5AadGly
height area needs to be ticked. Water eve
The GasClam reports the level in metbetow ground level (mbgl) “lbmersn
however, in order to calculate this distance 3 parameters need to be |

entered; water density, water sensor length and the distance of the
GasClam to the surface, see diagram below.

Water level|mbgl] = GasGlam distance + length of

GasCalm + length of Water level sensor - Depth of
submersion

Pure water has a density of 1000 kg/m3 at 4°&@eBole pressure
affects the water level reading but this is automaticaltyrected.

Distance water height
¥ Water Level Enabled

Water density IW [kkg/m3]
Water Sensor Length IW [cm]
GasClam Surface Distance Idl}— [cm]
GasClam Length IES— [cm]

Remote Data Acquisition (Telemetry)

Stand-alone with external power

If the standalone solution requires monitoring with more frequent logging
intervals which would be outside the capability of the battery packs it is also
possible to power th&asClam@ @A I G KS 2LIGA2y L f aWdzyQlGA2y . 2E£ @

The external power supply and bamsemust have the parameters defined
above to maintain intrinsic safety.

Custom remote data with external power
¢CKS 2LI0A2YyIf G9EGSNYLIf t26SNIIYR /2Y /I 06fS¢ o0& 02380
access logging data or chan@asClam 2ettings from outside the

hazardous area. Cable length is 10m which is the maximum guaranteed
distance for theGasClam RS232 interface.

Unrivalled Gas Detectn. jonscience.com
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Battery Life and Sample Count
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The battery life and the number of samples taken will depend on the battery type, the operating temperature,
humidity and the logging interval.

All batteries will have reduced maximum lifespans at low temperatures.

Alkaline Duracell 2x 3.0 13.5 0¢50 197 963 963 8 32
Ni-MH Rechargeable 2.6 9.5 0¢40 680 666 666 5 23
Li Long Life 7.2 19.0 0¢50 na 2937 2937 24 98

The average number of samples for each logging interval is shown (1). This value can vary depending on operating
temperature, the number and type of gas sensors fitted in@asClam and the state of the filters. These values are
for temperatures at 20C with the maximum number of sensors and clean filters.

¢CKS aGb2YAYylrft . FTGGSNE [ATSE 6HO Aa | O2yaSNBIGAGBS OF tf Odz
conditions (battery is fully charged at the start of logging, operating tempegatu20 °C, the filters are clean) and

using all the sensors. This value is 80% of the average value for 15min and 1 hour logging intervals. Other factors such
as relative humidity can also affect the battery lifespan (see below).

Alkaline Batteries

TheGasClam 2s fitted with Alkaline batteries for initial testing and checks. However, for normal field work it is
recommended to use either the NMH rechargeable or Li loAge battery packs. The Duracell batteries can be stored

in the instrument case asraserve and can be used when the rechargeable battery has not been charged and the
GasClam¥X¥ dza i 6S RSLX 28SR AYYSRAIFLGSteod 11 ftAYyS o0FGGSNRSA ¢
shown on the battery. Short logging intervals will redtloe maximum number of samples taken.

Ni-MH Rechargeable

The NiMH rechargeable battery packs should be fully charged using the charger provided (see instructions) and used
for logging as soon as possible. Rechargeable batteries do not have@forgSt ¥ A F S-dischage vk S& & A f
time.

This also means that battery life is not proportional with an increase in logging interval, e.qg. if the logging interval is
increased from 1 hour to 12 hours the nominal battery life will not increasinies to 276 days (9 months). The
NiMH batteries selflischarge at a rate of 15920% per month.

To obtain the maximum working life from the-MH battery packs it is recommended that they are always first fully
discharged and then charged using the cleangrovided (see Charger instructions). Alsév battery packs should
be charged at least once every 6 months even if they are not being used.

Li LongLife
The Longife battery pack will last up to 3 months at an hourly logging interval. Only theterpgiack has a
restriction on the minimum logging interval that can be used and that is 15 minutes.

The Li battery pack has a biittfuse to maintain intrinsic safety and if tigasClam % switched on/off rapidly using
the Pushbutton cable in rare cses this can cause the fuse to blow. If BasClam #oes not react with a Li battery
pack first check the battery using a voltmeter.

Unrivalled Gas Detectn. jonscience.com
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Adhere to the conditions of use and safety instructions enclosed with the Li battery packs.

GasClaninstrument User Manual ¥.1R

The Effects of Temperature @atdumidity on Sample Count

To ensure that the gas sample is dry before measurement by tha@HCQGsensors a Moisture Filter is fitted in the
GasClam .20ver time this will hydrate and its ability to remove moisture will decrease. If moisture is cossiully
removed, concentration readings can be affected. The amount of samples that can be taken will depend on
temperature and humidity. The table below shows how many samples can be taken at 90% Relative Humidity (RH) at
different temperatures (90% Risl assumed to be worst case).

1°C 5°C 10°C 15°C 20°C 25°C 30°C 35°C 38°C

3455 2620 1850 1320 950 700 520 390 330

Typically, temperatures in a borehole will not go below 3°C and will not exceed 15°C however, this will depend on
installation. If theGasClam % used above ground then temperatures can vary more widely.

The NiMH rechargeable battery on th@asClam fasts approximately 670 samplésourly sampling)To ensure the
GasClam does not take more samples than the filters capacity use the table above to set the sample count (see
{(2F06FNB G{SidzLX 0> Sod3Id AT GKS o2hbdBRR S Aa |G onc/ &sSi

It is unlikely that RH in a borehole will exceed 90% all the time and to help assess how to manage the filter after the
first installation there is an indicator system. The indicators work differently below 30°C and above 30°C (see section

a{ SNAF ¢ 0 d

Temperatures Below 0°C

If the temperature drops below 0°C and there is high humidity the valves iG#s€lam 2may freeze and prevent
correct sampling and a pump error will be flagged. This will not damag@als€lam ;2vhen temperature riseabove
ncl/ AG gAff FdzyOGA2y O2NNBOGte 6aSS aSOGA2y acClhdzZ G CAy

Typically theGasClam & installed in boreholes below the ground and thasClam @ill not go below 0°C due to
ground heat. If theasClam & installed above the ground, insulationaheater will be needed to prevent freezing.
If you are unsure about yowasClam thstallation contact your local supplier.

The Effects of Water on@asClam 2
TheGasClam & designed to:

measure gas concentrations,
measure borehole andtmospheric pressure,
allow a venting pathway between the borehole and atmosphere,

= =4 =4 =

the GasClam 2oftware enables a selection of venting options.

To measure gas concentrations the gas must be dry and measurements of atmospheric pressure should not include
the pressure of overlying water. As tg&asClam 2an be in a position liable to flooding from above (flooded
Headworks) and below (borehole water level) it is necessary to:

1 carrying out simple preventive and remedial maintenance and
1 being aware of theitations of data gathered under flood conditions.

Unrivalled Gas Detectn. jonscience.com
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How theGasClam Prevents Water Entering From Below

To prevent water entering th&asClam #from below a water proximity sensor is situated below the gas inlet. If water
rises up the borehole and come®ad contact with the proximity sensor th@asClam @ill pause logging. When water
level dropsGasClam @ill resume logging after 1 hour.

GasClaninstrument User Manual ¥.1R

To prevent water from reaching the gas inlet barb and flooding@asClam 2the Filter Cover creates an air pockét
the base of theGasClam RAlways check to see if the cover is not damaged or cracked as this could then let water in).

The air pocket should stop water from reaching the gas inlet for at least 7 days wh&as@am & completely
submerged with 20m of water above its head. If tt@asClam & immersed for longer, the User must check to
ensure water has not reached the inlet barb before restarting@asClam .Af the User suspects that water may have
reached the gas inlet they must contact theichl service centre.

NOTEThe water proximity sensor works on the principle of conductivity and when water comes into contact

A with the sensor it completes the circuit switching off tBasClamif a nonconducting fluid, such as oil, is
floating on topof the water in a borehole the water proximity sensor will not detect it and therefore it can be
sucked into theGasClam

How theGasClanm?2 Prevents Water Entering From Above

To prevent water reaching the vent pathway the Snorkel Set should always
be atached to the Vent Barb. The open end tube should be supported so it
is located at the top of the Headworks to reduce the chance of water
ingress.

In locations where the Headworks are likely to be flooded the Vent Barb
must be replaced with the Veflug. The supplied box spanner is used to
remove the Vent Barb and the supplied Alan key (no.4) used to insert the
Vent Plug and washer.

If the Vent Plug is inserted it should be configured in the software (see
a2F06F NB a{ SidzL¥ 0 & notberracartds i§ Nk r@odd.JINB a & dzNB

OptimisingGasClam Performance

wSIR GKS W/ Npaa aSyardrgadrasSa |yR
how each gas is detected and the implication of environmental conditions
on their detection.

Understand thamplication on sampling and bump testing if a 5% CO
aSyaz2zN) Aa AyaidltfSR 0aSS aSOiA2y a¢SOKYyAOlt {LISOAFAOL
o :

Periodically (on a monthly basis) tlasClam Zhould be removed from
GKS 02NBK2fS AF AyadlfttSR F2ie) ft 2y3 LISNA2
+tAhaAiidéovo

(@
—
w
¢

If conditions of 85% RH and 40°C have persisted for more than 10 days the
H,S, CO and ensors may need to be reconditioned (see section

G{ SNBA OS¢ 0 ®

TheGasClam 2oftware (see Software Manual) offers a selection of venting
options during lgging
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Start Monitoring
Changing Batteries

WARNINGFor reasons of intrinsic safety, batteri88JST NODe changed within hazardous areas. Always
ensure you are in a safe area before carrying out any type of work orGemClam

A WARNINGFo maintainthd y A G Qa OSNIiA FA Ol (i A 2 yGasGlaRappkoyeil bilteyies. A O & TS

The battery compartment is accessed by loosening the four (no.5) Allen key
bolts on the Battery Cover Plate note that the bolts do not unscrew
completely, they remaiwith the plate

To replace batteries follow the instructions below:

1) First clamp the Battery Cover Plate so that the spring under
the plate does not exert unequal force on the bolts ensuring
that bolts loosen smoothly without forcing the thread.

This carbe done by clamping the plate with the thumb on the
dGasClam® f 232 |yR GKS NBaid 2F (KSE

2) Loosen the bolts first by applying force on the long end of
the Allen key in a cross pattern (1,2,3,4).

3) When the bolts are loose and while still clamping the Battery
Cover Plate unscrew fully.

4) To remove the batteries tilt th&asClam fntil they slide
out.

5) Replace with onlgsasClam approved batteries positive
terminal facindDOWNinto the GasClan2.

6) Check the integrity of the @ng, if damaged it MUST be
replaced. The @ing should be checked every time the
batteries are replaced.

7) When the Gring is resting on the battery compartment push
the cover plate down evenly to ensure it travelsah
square. This will prevent damage to theifg.

The cover plate must sit flush with the head of tBasClam 2
otherwise the intrinsic safety of the unit will be compromised.

8) AgainOf I YLI GKS LJX I 4GS &GaiCkm# KS
logo and the rest of the fingers under the head.

9) First tighten the bolts by hand taking care that the bolts
tighten smoothly without crossing the threads.

10) When the bolts are finger tight use the Allen Kalyernate
between the bolts in a cross pattern (1,2,3,4) applying
moderate force on the short end of the Allen Key.

11) Repeat this several times tightening the bolts in a cross
pattern.
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12) When the bolts are tight repeat one more time applying
moderate force orthe long end of the Allen key.

If this procedure is not followed carefully, damage to theif®® may be caused compromising the intrinsic safety

of the Unit.

WARNINGDo not connect or disconnect any cables in hazardous areas and do not ussppraved
equipment in hazardous areas such as laptops, notebooks and mobile phones.

Connecting thesasClam & a PC

Whilst theGasClam B outside the hazardous area it can be programmed using a computer witeth€lam 2oftware
(see Software Manual). This is done using the Serial Communication Cable (supplied) and anIBS28®erter (not

supplied).

1. Remove the cap from the Com Port the GasClan2.
Carefully connect the Serial Communication Cable
ensuring that the two red dots are aligned, then push for
a firm click.

Connect the Serial Communication Cable to the RS232
converter and connect to the USB port of the computer

(the RS23 convert will need to install drivers the first
time it is connected to the computer).

Start theGasClam Roftware either using the desktop
icon or from the start menu.

Check Voltages and Settings

TheGasClam @ill automatically detect the power souraehen it is first
inserted and adjust accordingly (ss&tware manual).

I FGSNI ySs oFGGSNRSE KI 98 658y Ayasn
the appropriate power source has been selected by@asClam i the

fAYS at 26SNI {2dzNDOSE 'YYSRI SiNK [AlE Gt K2 e Sk

5 GasClam

GasClam

GasClam

Test1

| Bump Test

Dowrioad ‘

User Calloration ]

O Une Stobs 05,01 2015 1526 54
Power States: 313V |

Power Source:
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K {ilKiSdz O 2 NNB O

Battery 3V (NiMh)
388300
0

60min

000000/00/00
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Barehole Pressure
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7

voltage:
Alkaline Duracell New above3 V.
Ni-MH rechargeable Fully recharge@.5¢ 2.7 V.

Li Longlife: New battery pack.0¢ 7.2 V.

After ensuring that the battery type and voltage corresponds with the newly

fitted batteries, proceed to set up théasClam for the monitoring

G GasClam Setup

Hours)

o Mnutss

¥ Foways s
ma: 38800

u
==

Vers bank phg Fsested

Varatia Samging Time

 Auys choed
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Backup Seftings

Teme on Gas
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=

Hourk) for

mimbel)

oCom: 05012

Eraae Gaadiam memary

MOISTURE FILTER 18m

Fump Eror

Wirhe seftingato GasCam

Fter Emor
o

Back

FLILX AOFGA2Y O6FyR AaLISOAFAO 02NBK2ft S0
41 2YS¢ GAYR260
Ly (KS & pwSitsdzhdék thatihg fime and date are correct, that if

a water level sensor is fitted it is selected, that the correct venting option is
selected and then add a friendly name for tBasClam .2After configuring

the GasClam then setup the logging iervals and sample counts required.
When finished, write the setup to théasClam .2
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disconnect the Serial Communication Cable sqplace the Com Port Cap

on theGasClam 2
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i}
OK

Check that the black Barka@s have been removed.

TheGasClam B ready for deployment.

Installing theGasClam 2n a Borehole

Using the Lifting Handle carefully lower t@asClam thto the borehole and
check that it sits in the standpipe smoothly with the Rubber Collar forming
good seal.

Ensure that either a Snorkel Set or the Vent Plug is fitted.

If a water level sensor is to be used first hook it and then connect it to the
GasClam dutside the hazardous area. Take BasClam @ith the water
level sensor to the boreholeirkt lower the sensor and then theasClam 2
again ensuring a good fit with the Rubber Collar and the standpipe (see
water level sensor instructions).

Turning theGasClam ®n

The only way to manually start ti@asClam /hen it has been deployed is
to use the suppliedPushButton Cable It connects to the Com Port on the
head of theGasClam i the same way as the Serial Communication Cable.

It is intrinsically safe and is t@NL Ypiece of equipment that can be
connected and disconnected from the Umita hazardous area.

To start theGasClam ,2hold the button down for two seconds, the red LED
will flash rapidly indicating th&asClam Bas started logging and is
currently sampling.

After sampling has finished (approximately 3 minutes) the red LEGeflash
intermittently indicating that theGasClam & Logging but between
Samples.

To stop theGasClam 2press the button for two seconds, the red LED will
stop flashing indicating that thGasClam 2 & & { ft SSLIA Yy 3¢ ®

. No flashing Sleeping / Off
The PuskButton cable can also be used terform occasional checks of the

state of theGasClam @ithout the need to take the Unit out of the Rapid flash Sampling
borehde

Intermittent flash | Logging on

It is recommended that when @asClam & deployed and logging is first
started to check that the LED starts to flash rapidly indicating that sampling
has started and then to wait until the LED starts to flash intermittently
indicating that the first sample has finished before disconnectimgRhbsh
Button Cable.
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