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Detailed Instructions

Installation, Commissioning, Preventative Maintenance, & Support
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Introduction to the Equipment:

Overview of how théxtractive MeasuremenEMX)Celland GasFinder®1C work Together.
Page |2
How the Extractive Measurement (EMX) Cell Works

Step-by-step explanation of the Measurement Head functionality

Laser Light is generated from the The Laser Light travels to the EMX
Laser Analyzer Module. Cell via Fiber Optic Cable.
i V
1
e —————————————
The Fiber Optic Cable is connected The Laser Light is Collimated and
to the Optical Bench of the EMX Cell. Launched from the Optical Bench.

'
The Collimated Laser Beam enters Wetted Process passes through the
the Retro-Array and is returned. Extractive Measurement (EMX) Cell.
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Any Target Gas Molecules present in
the Laser Beam are “counted”.

The Photodiode converts the Laser
Beam to a small electrical signal.

CAT6/5e Cables are landed in the
GasFinder and performs its analysis.

The Collecting Optics focus the
Laser Light on the Photodiode.

Shielded CAT6/5e Cable carries the
electrical signal to the GasFinder.

The Data is then communicated via
HART 7, Relays Outputs, & MODBUS.
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Field Mounted TDL Analyzebesigned to fit your unique application.

GasFinder3-MC: Field Mounted - Multi-Channel

Building an Analyzer Assembly: Configuration Options

Select Number of Channels
Choose between two (2) or four (4) channels

Select Target Gas #1 (and #2)
HF, H2S, NH3, CH4, CO, CO2, HCl, HCN, C2H4, & 02

Enclosure: Classification & Power
Hazardous Area/General Purpose & 24VDC/120VAC
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Select # of Analog & Relay Outputs
Analog: 1-8 Loops and Discrete: 1-24 Relays

=
Enclosure >
Analog |

TheGasFinderaViC Assemblyas the following configurable options:

1 Number of ChannelsThe GasFinder8IC can be configured for
either Two (2) or Four(4) Channels

1 Targe Gas #1 (and #2Belect both theTarget Gasnd Rangeappropriate for the application.

1 Enclosurec Classification/Power There are three optionsHazardous Areg 24
VDC(NA), General Purpose 24VDQGP) & General Purpose 12020¢ VAC (GA)

1 Analog ModulesDetermine ifFour(A4)or Eight(A8) Analog Loops are Required.

1 Relay ModulesDetermine ifSix(R6) Twelve(R12) Eighteen(R18) or Twenty
Four(R24)Relays are required.

REMOTE PRECISION. SUF
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GasFinder3-MC (Multi-Channel) - TDL Analyzer

Field Mounted Laser Based Gas Analyzer

Use in Hazardous Area Applications
(A)Ex ib IIC T5 Tamb <70°C Gb (C1 Div1, G: A,B,C,D)

Up to Four (4) Measurement Heads
Can be connected to One (1) GasFinder3-MC

Dual Gas Capability

Two (2) Lasers for independent gas analysis

I Up to 300m (1,000 ft) Cable Lengths

For connecting to the Measurement Heads

GasFinder3-MC shown with four (4)
Open Path (OPX) Head Assemblies

The Field Mounte@GasFinderaviC (Multi-Channel)provides you with the following advantages:

1 Hazardous Area Us&he GasFindetBIC (MultiChannel) has been certified for use(/&) Ex ib
IIC TS5 Tamb <70C GWhich is equivalent t€lass 1, Division/Zone 1, Groups: A, B, CTlls

productis also suitable for use withBIL2Applications.

1 Use up to Four (4) Measurement Headsy of thesix (6) available Remotely Mounted

Measurement Headgan be used with the GasFinddvBC (MulttChannel)Each Measurement

Head or Channel is treated indepéently and will have its own independent outputs.

1 Dual Gas Capabilitythe GasFindefBIC (MultitChannel) has the ability foave any two (2)

lasersbe used for thendependent analysis of two separate target gases

1 Up to 300m (1,000ft) Cable LengthBo mnnect the GasFindef®IC (MulttChannel) to the
Measurement Heads, up to 300m (1,000ft)Skihgle Mode Fiber Optic Cabling (FC/APC
Connectorsand Shielded CAT6/5e Cabling (RJ45 Connectoag)be used.
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Ease of IntegrationOverview of the Enclosure Asably.

GasFinder3-MC (Multi-Channel) - TDL Analyzer

Overview of the Enclosure Assembly

HMI Touchscreen
Provides local indication and user interface

Laser Analyzer Module
Designed for easy service, upgrade or replacement

USB Accessible Data Storage

Store & access +20 years worth of generated data

Measurement Head Terminals
Fibre Optic (FC/APC) & CAT6/5e (RJ45) Connectors

Simple design means that this is easily installed
by Instrument & Electrical Technicians

The Field Mounte@GasFinderaviC (Multi-Channel)provides you with the following advantages:

1 HMI TouchscreenGone are the days of requiring a Laptwpa Hand Held Communicator to
install or support endlevices. The HMI Touchscreen provides operations adtal
Indicationand enables Technicians to have full access to a intlitber Interface

1 Laser Analyzer Moduldwithin the Laser Analyzer Modudee critical analytical components
such as thd.aser and Electronic§he Laser Analyzer Module has been designed thagdtsity
removed for service, upgrade, or replacemenh some critical applications, redundancy may
be important and EndJsers camest assured that a Spare Laser Analyzer Module can easily
be swapped out in less than 5 minutes

1 USB Accessible Data Storaddte GasFindefBIC (MultiChannel) has the ability tstore all of
its generated data over its entire lifesparThis is easily aessible via & AT32 USB Thumb Drive
or Memory Stick The GasFindet8IC (MulttChannel) automatically bins the Logfiles into
timestamped 24 hour periods. Thedfiles are in CSV Formad caneasily be visualizeavith
our Excel Macro.

1 Measurement Head Terimals: There iplenty of space within the Enclosure of the
GasFinderaMC (Multi-Channel) to terminatehe Single Mode Fiber Optic Cabling (FC/APC
Connectors) and Shielded CAT6/5e Cabling (RJ45 Connectors).
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Provides End-Users with Local Indication and Interface

The HMI Touchscreen is accessible when the enclosure

iy,

BOREAL

HMI Touchscreense and Function

HMI Touchscreen - Use and Function

Provides Valuable Local Indication
Select from Graphical or Numerical Interfaces

Enables Intuitive Local Interface
No laptop, communicator, or app required

Added Layer of Security

HMI only accessible with the enclosure door open

Use in Hot and Cold Applications

Functions throughout ambient temperature range

door of the GasFinder3-MC is open

TheHMI Towchscreerprovides you with the following advantages:

1 Provides Valuable Local Indicatiolt:can beinvaluable for field operationgo have bcal

indicationto gain a better understanding of their process. If this equipment is being used as a
Leak Detectiomlevice, then this coulgrovide early warningof a small leak or providepid
indication of a large discrete leak. As well, if this is being used {&itlnor Extractive Analytical
Measurements, then this cansure the process is within the control @elope. Their are

broad types of display option&raphicalandNumerical

Enables Intuitive Local Interfacdt isnot practical to bring a laptopnto a process area and it is

not always easy to install software on a corporate computer without permissi@work order

from your IT Department. Technicians no longer need to pack a laptop or find away to balance it
in the field as theevery command or configuration option is available via the HMI

Touchscreen

Added Layer of Protectionit is humannatureK & A F ¢S 4SS | odzidz2y=
it and the HMI Touchscreen is no different. Since it is common for this equipment to be used in
Safety Critical applicationa,layer of glass separates the HMI Touchscreen from pasbgit®

keep those curias fingers away TheHMI Touchscreen is accessible when the Enclosure of the
GasFinderaViC is openednd their is a convenient swinging door to interact with display.

Use in Hot and Coldpplications:TheDisplay and Touchscreen functiomgork throughout
the ambient temperature range o0f55 to 65°C-67 to 149°F)
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Laser Analyzer ModuleEasily removed for service, upgrade, or replacement.

Laser Analyzer Module within the GasFinder3-MC
Plug + Play Design make Laser Analyzer Module easily Field Replaceable Page [8

Laser Analyzer Module
Includes the laser and analysis electronics

Safety Critical? Keep a Spare.

For redundancy or if factory calibration is required

5 Minute Swap-Out/Replacement

Unique cable connections made replacement easy

Secure. Accessible. Removable.
Easily tighten or remove with Phillips Screwdriver

ThelLaser Analyzer Moduleithin the GasFinderBI1C (MultiChannel) provides you with the following
advantaes:

1 Laser Analyzer ModuléVithin the Laser Analyzer Module are critical analytical components
such as thd.aser and Electronic§ heLaser Analyzer Module is the heart and the braioisof
the GasFinder31C (MulttChannel).

1 Safety Critical? Keep a Spafhe GasFindefBIC will have Power, Communication, and
Measurement Head Cabling landed on the enclosure of the GasFiierd/ulttChannel) and
it would require a lot of work from technicians to disconnect all of the termination in the event
of service, pgrade, or replacement. Boreal Laser dasigned the Laser Analyzer Module so it
can easily be removed without disconnecting Power, Communication, and Measurement Head
Cabling

1 5 Minute SwapOut/Replacement:The Laser Analyzer Module has been designetlitha
is easily removed for service, upgrade, or replacemeht some critical applications,
redundancy may be important and Balbers can rest assured that a Spare Laser Analyzer
Module can easily bswapped out in less than 5 minute3he unique cable coections mean
technicians cannot plug the wrong cables into the wrong locations.

1 Secure. Accessible. Removabknothertechnician friendly featureis hardware that affix the
Laser Analyzer Module to the backplate of the GasFinrtlZ3Enclosure isasily
accessiblewith aPhillips Head Screwdrivdo enableadditional mechanical advantage to aid is
removing or installinghe Laser Analyzer Module.
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Premier PerformanceOverview of the Temperature Control

Patented Dual Zone Laser Temperature Control
Within the Laser Analyzer Module of the GasFinder3-MC

Ready for Hot and Cold Applications
Ambient Temperatures: -55 to 65°C (-67 to 149°F)

+/- 2% of Reading Accuracy
Other OPGD’s have +/-5% of full-scale accuracy

No Diurnal or Seasonal Drift
Board mounted P+T sensors dynamically adjust

P+T PV’s can be used for dynamic compensation

I Optional P+T Analog Inputs

The Field Mounte@GasFinderaviC (Multi-Channel)provides you with the following advantages:

1 Ready for Hot and ColApplications:The Field Mountable GasFindevBC (MultitChannel) can
be installed throughout the world and handle almost any ambient temperature with
anoperating temperature range of55 to 65°C (67 to 149°F)The Measurement Head and
Active Measurement Path (i.e. Laser Beam) can handle wider temperature ranges than the
GasFinderaMC (MultiChannel).

1 2% of Reading Accuradgoreal Laser offerisest-in-class performancevith £2% of Reading
Accuracy Particularly for Open Path Gas Detection, all of the other leak detection devices will

Page |9
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1 No Diurnal or Seasonal Drift:aser Based Gas Analysis is sensitive to temperature changes but
thanks to thePatented Dual Zone Temperature Contrdthe GasFinder81C can be Field
Mounted in a variety of ambient temperature conditionghout the need for intervention or
degradation of accuracyThere arébuilt-in pressure and temperature sensovgithin the
GasFinderaMC than can aid inompensating for changing temperatures over diurnal
(day/night) and seasonal periods

1 Optional P+T Analog Inputéf the environment of Measurement Head differs from that of the
GasFinderaVC (Multi-Channel) then the EnelJser carinput Pressure + Temperature
(P+T)analog variablegrom external measurement instrumentation to enalidynamic P+T
Compensation
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Set, Forget, & DetecOverview of the Internal Refence Cell(s).

Internal Reference Cell(s)
Filled with Actual Target Gas for Automatic Interrogation every Minute

Fail Safe Design + SIL2 Suitable

Diagnostics with no undisclosed failure modes

Remains locked on desired absorption line

I Essentially Zero Measurement Drift

No Field Calibration

There is no field calibration required or available

Adjustments done autonomously & automatically

I No Field Intervention

Internal Reference Cells shown
in the Laser Analyzer Module

The Internal Refergce Cell(s) within th&asFinderaMC (Multi-Channel)provides you with the
following advantages:

1 Fail Safe Design + SIL2 SuitabilBpreal Laser has focused exclusively on Laser Based Gas
Analysis since 1990 and has built an analyzer with +30 yearpertise to provide dail Safe
instrument that employs detailed diagnostic® help increase the confidence of both
technicians and operations. If the GasFind®t@ (MulttChannel) is running without fault or
status inhibition codes, then the system canthested to work as there areo undisclosed
failure modes

1 Essentially Zero Measurement Drifthe Internal Reference Cell ensures that the GasFinder3
MC (MultiChannel) is stibmitting Laser Light at the appropriate wavelength/frequency
required to detect that particular targetga® . & NBYFAYAy3 a[AyS [ 2
canessentially eliminate Measurement Dritind the requirement for routine intervention and
calibration.

1 No Field Calibrationtn addition to the GasFindef8C (MulttChannd) interrogating its
Internal Reference Cell every minutéhe system alscompares itself against the permanently
stored calibration waveform

1 No Field InterventionThere is no endiser intervention required aall the checks and
adjustments from the Inernal Reference Cell are done autonomously and automatically
Beyond Optical Alignment of the Measurement Heads, therenarkeld adjustments to be
madewith the GasFinderBIC (MultitChannel).
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Power + Communicatior©verview of Inputs and Outputs

Laser Analyzer Module

24 VDC Power Input + 4A Fuse
20 Watts Normal, 3.1 mA In-Rush, Fast Blow Fuse Page |11

One (1) Analog Output

Loop is Non-Isolated and Active (Source)

One (1) Relay Output
Voltage Free Relay (1A Max)

One (1) MODBUS (RS-485)

All address registers available

Analog Modules

Four (4) Analog Outputs per Module
Each loop is both HART 7 and Analog capable

Isolated and Active (Source) Loops
Each analog loop is powered by the GasFinder

Available Output Options
ppm-m, ppm, mg/Nm3, Light Level (Rx), R2

Status Inhibition/Fault Indication
2.7 mA = Beam Block & 3.6 mA = General Fault

Relay Module

Six (6) Relay Outputs per Module

Normally Open, Normally Closed, and Common

The relay does not supply power to end devices

I Voltage Free Relays (1A Max)

Available Output Options
Hi/Hi-Hi Alarm, Beam Block, and General Fault

Status Condition on Relay Module
Each relay has an indicator light to display state
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Here & a more detailed overview of tfeower + Communication Optiorsvailable with the
GasFinderaMC (MultiChannel) :

1 Relay Outputs:

o In addition to theone (1) Discrete Output from the GasFindekC (Multi-Channel)

there are more available through what wellca Relay Module. Page |12

o Each Relay Module has six (6) Voltage Free-Ooptact Relays OutputsThe
GasFinderdaC can support up to four (4) Relay Modules.2

o Viathe HMI Touchscreen, the ender can easily configure if the Relay Output should
be aHi Alarm, HiHi Alarm, Low Light (i.e. Beam Block), or General Fault

1 HART 7 over Analog:

o In addition to theone (1) HART 7 over Analog Output from the GasFinddG (Multi-
Channel) there are more available through what we call an Analog Module.

o Each Analog Module hasur (4) HART 7 over Analog OutpufBhe GasFindef8IC
(Multi-Channel) can support up to Two (2) Analog Modules. Via the HMI Touchscreen,
the enduser can easily configure what each Analog Loop will output sudtads:
Integrated Concentration (pprm), Pdh Average Concentration (ppm)Standard
Volume (mg/Nm3), Light Level (Rx), or R2 Confidence Factor (R2)

o Each of the Loops on the Analog Module are both Isolated and Active/Source (Powered
by the GasFinder).

o There are a number of sub 4 mA variables ttend.7 mA = Low Light (Beam Block) and
3.6 mA = General FaulVia HART 7, the the PV = Concentration, SV = Light Level, and TV
= R2 Confidence Factor.

o ForDevice Driversplease see the Downloads section on this webpage.

1 MODBUS via R&35:Everyvariable generated by the analyzer akddressable Registers

1 Power + Cartridge Fus&he GasFindefBIC (MultitChannel) is powered witk4 VDC and under
normal operation draws 20 wattsfor 100ms, there is an4Rush Current of 2.5m@®on
Hydrogen Fluoride) and 3.1mA (Hydrogen Fluoride) and there is a field repladéabéest Blow
Cartridge Fuse (20mm).

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Extractive Measurement (EMX) Cell Assembly

For use with the GasFinder3-MC (Multi-Channel)
Page |13
Fiber (FC/APC) & CAT6/5e (RJ45) Connectors

Measurement Head Junction Box

———-I Retro-Cover

‘—I Wetted Process

Transceiver-Cover

5 - 300 m Cable Kit

3 m Patch Cable

TheExtractive Measurement (EMX) Célssemblyhas the following configurable options:

71 Cabling Length Rang€&abling connecting the Open Path (OPX) Head to the GasFBalssd
Product is fronb ¢ 300 m (15¢ 1,000 ft).

1 Measurement Head Junction BoXhis allows foeasy access for the use of Alignment Kit
tools without dissembling the Open Path (OPX) Head.

1 Specific Cabling Typ&heSingle Mode Fiber Optic Cab{EC/APC Connectorsarry the laser
light to the Open Path (OPX) Head &tdelded CAT6/5e (RJ45 Connectoansfers the
collected signal back to the GasFinder for analysis.

1 Cable Jacketing Option&or cable length from § 20 m (15¢ 60 ft), the cablingan be ran in
aFlexible Conduitind from cable length from 2300 m (60 1,000 ft) in eithelStandard
Jacketing(i.e. ran in conduit) oArmored JacketingCabling.

1 Material of Construction'The Wetted Process material can either®@inless
Steelof Hastelloy.

A 4 4L oA x

§ Path Length Optionst KS ™ bt¢ 2SGGSR t N OSalam,06mddo A a |
Pipe inclued.
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Extractive Measurement (EMX) Cell Assembly
For use with the GasFinder3-MC (Multi-Channel)

Transceiver Cover % o
Fiber and CAT6/5e Connections

Retro-Cover

Process In/Out
(1/4” FNPT)

Adjustable Path Length
(17 NPT Pipe)

Sapphire Windows

TheExtractive Measurement (EMX) Célssemblyhas the following configurable options:

1 Transceiver Coverouses thd.aunch(Transmitting)and Collecting (Receivind)ptical
Componens where the Fiber Optic and CAT6/5e Cahhesconnected.

1 Retro CoverThe RetreCoverreturns the emitted Laser Lightack towards the Transceiver
Cover.

1 Sapphire WindowsThe selected Sapphire Window allows #maitted Laser Light to pass
through unobstructedand to contain the process.

1 Material of Construction:The Wetted Process material can either®tainless
Steelof Hastelloy.

A 4 L oA x

q Path Length Optionst KS ™ bt¢ 2SGGSR t NROS
Pipe included

QX
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Optical Bench within the EMX Cell

Cross Sectional Diagram and Breakdown of the Components

. Page |15
Optical Bench gel

Remove Cover for easy terminations

Launch Optics

The collimated beam is launched via this hole

Collecting Optics

Returned laser light is focused on the photodiode

Photodiode

Converts the laser light to a small electrical signal

TheOptical Benchincludes the following components:

1 Optical BenchThis formulates th@ransceiver Configuratiothat combines the Transmit and
Receive functionality in one efficient enclosure. The Optical Bench can slide back out of the
Extractive Measurement (EMX) Cell Enclosure for easy terminatior Sirlgle Mode Fiber
Optic (FC/APC Connectom)d Shielded CAT6/5e (RJ45 Connectdeables.

1 Launch OpticsThe Laser Light that travels from the GasFinder via Single Mode Fiber Optic
Cabling iollimatedwithin the Optical Bench andunchedfrom the hok on the Collecting
Optics.

1 Collecting OpticsWWhen the Laser Light is returned from the ReReflector the Collecting
Opticsfocus the Laser Light onto the Photodiode

1 Photodiode:The Photodiode converts the collected Laser Light into a small elesligoail
where the GasFinder will perform iédsorption Spectroscoptechnique to very accurately and
reliably determine the Path Integrated Concentration within the Active Measurement Path.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 P +1.780.488.5173 F+1.780.488.0780 W boreal-laser.com REMOTE PRECISION. SURE DECISION
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Optical Bench within the EMX Cell

Cross Sectional Diagram and Breakdown of the Components

Optical Bench Page |16

Remove Cover for easy terminations

RJ45 Connector for CAT6/5e Cable
Includes the Photodiode Amplifier Board

FC/APC Connector for FO Cabling
Used with Single Mode Fiber Optic Cabling

Patch Cable Cabling Connection
Fitting and Cabling included within assembly

TheOptical Benchincludes the following components:

1 Optical Bench:The Optical Bench can slide back out of the Extractive Measurement (EMX) Cell
Enclosure for easy termination of ti&ngle Mode Fiber Optic (FC/APC
Connectorsand Shielded CAT6/5e (RJ45 Connectazsbles.

1 RJ45 Connectoifhe small electrical signal frottne Photodiode is carried to the GasFinder for
analysis vighielded CAT6/5e Cabling

1 EC/APC Connectofhe Laser Light is carried from the GasFinder to the Extractive Measurement
(EMX) Cell vigingle Mode Fiber Optic Cabling

1 Patch Cable Connectioispart of the Extractive Measurement (EMX) Cell Assembly,
the fittings and lengths of cabling are included
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o/o Simple Alighment Optimizations/Adjustments

For Extractive Measurement (EMX) Cell

Page |17

Transceiver Cover Only Adjustment
As it contains the Launch/Collection Optics

Alignment upon Installation
There should be at least some Laser Light (Rx)

Four (4) Adjustment Screws
For both mounting and alignment

Align to highest Light Level (Rx) available

I Goals of Optimization/Adjustment

TheAlignmentof the Extractive Measurement (EMX) Cell includes:

1 Transceiver Cover Only Adjustmentihe Transceiver Cover includes both taeinch
(Transmitting)and Collection (Receiving) Opti@nd only the Transceiver Cover needs to be
have it alignment optimized alfor adjusted.

1 Alignment upon InstallationUpon installation of the Transceiver Cover, theheuld be at
least some Received Laser Light (R®yl there will only need to be an alignment optimization
adjustment needed.

1 Four (4) Adjustment Screw3:he four(4) Adjustment Screws (highlighted in yellow) help the
end-user toenable the alignment optimization

1 Goals of Optimization/AdjustmentThe goal of the Alignment Optimization and Adjustment are
to obtain the highest possible Received Light Level (&giable.
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Extractive Measurement (EMX) Cell
Replacement Sapphire Window Kits

Sapphire Window Kit
Window & Gasket

The Extractive Measurement (EMX) Cell includes the follofiglthreplaceable Window Kit

1 Sapphire Window + GaskefThe kit BIEEMXWK includeswo (2) Sapphire Windowsndtwo
(2) Gaskets

1 Easy Replacemen©nce the Transceivé&Zover and RetrCover have been removed, it is
simplyfour (4) Alan Keyed Screws (item #18 abotlegt affix theRetainer Ring (item #14p
the Window Figures (item #13 aboy¢hat enable the replacement of thBapphire Window
(item #16 abovennd Gasket (item #15 above)

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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0’0 Design to Maximize Measurement Up-Time
Multiple Extractive Measurement (EMX) Cells provide Redundancy

EMX #1 (Primary): Run until windows foul or dirty Page |19
et |
N {, ProcessIn

Process Out

\I EMX #2 (Secondary): Easily bring on-line as and when needed

Byutilizing redundant Extractive Measurement (EMX)CElls Ay (G KS OFaS 27F | F2dz SF
be able to:

1 Quickly Return to OperationBy tubing in two Extractive Measurement (EMX) Cells, it will be
the simple turns of valves to isolate/bypass thextractive process streano the second (and
clean windowed) Extractive Measurement (EMX) Cell.

1 Easy on the Maintenance Planné@nce the EMX #2 Cell (Secondary) is broughinen then
there isplenty of time for the maintenance timeo either clean oreplace the dirty windows in
EMX #1 (Primary).
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Extractive Measurement (EMX) Cell Assembly
Zero Process Oxygen (0,) = 40,000 ppm-m from Ambient Background

Ambient Oxygen (0,) Process Purged of Oxygen (0,) Page |20

Transceiver-Cover Retro-Cover

The Extractive Measurement (EMX) Cellhasithe option to be either purged or nepurgedwithin
the Transceiver Cover and Rettover. For No#urged installations for an atmospheric gas like Oxygen
(02), this means that there will tmbient concentrations of Oxygen (02) within the Active

Measurement Patlof the Extractive Measurement (EMX) Cell {(hehe Transceive€Cover and Retro
Cover).
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Installation

While best efforts were made during tiepecification of this device, it is important to doublecheck to
ensure that the GasFindetdC Assembly is suitable for use for the area of installation

1. Area ClassificatioMhere are two options available for the GasFindgiG Page |21

a. General Purposai/hile the enclosure has a NEMA 4X and IP 66 protection ratinig this
suitable for use in a HazardoAsea.

b. Hazardous Aredf the GasFinderBIC has theppropriate certification markings on the
outside of the enclosure andener Barriers installed én the analyzer is suitable for use for
Class 1 Div/Zone 2 IIC (Groups A,B,C,D), T5.

2. Environmental Conditiong:he GasFindetBIC can be mounted in locations that have an ambient
temperature range from55 to 6C
a. If the ambient temperature is close to 60C and the GasFinN&E3will be exposed to direct
sunlight, it is recommended that a sunshade be installed to minimize the ot
exposure on the enclosure.

While best efforts were made during the design and equipment configuration selection, it is important
to ensure that theExtractive Measurement (EMX) Gedisembly is suitable for use within the desired
environment:

1. AreaClassificationThe Extractive Measurement (EMX) Cedlsembly ior general purpose areas
only.

2. Environmental Condition§:heExtractive Measurement (EMX) Gelh be mounted in locations that
have an ambient temperature range fro#5 to 70C.
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Below are the installation instructions for the installation of a GasFirti#3and arExtractive
Measurement (EMX) Célssembly:

Installation Step

Description

Unbox
GasFinderaviC
Assembly,
Extractive
Measurement
(EMX) Cell
Assembly, and
any Accessories

1. Ensure that all equipment orderexhd shipped has been received
2. Visually inspect equipment for damage during shipment

Make note of any large or obvious damage on the external
cardboard shipping container before unpacking the instrument.
Report any damge to the freight carrier and Boreal Laser and
photographically document the damage.

3. Iftime and space permits, most custorsdike to assemble, poweup, and
test the equipment within the shop before assembling the equipment in th
field
a) The GasFindefBIC should be placed on a flat surface for inspection

b) Check for any large dents or deformities in the instrument enclosure

Reviev General
Arrangement
Drawings for
GasFinderavC
Enclosure

]

i

® |

|

|

o i

o i

' |

|
view A-A

"IA

Analog Module: 4 or 8 Loops
Relay Module: 6, 12. or 18 Outputs
o=
2 RN
Chonnel Opfion (20r4) \ |  Area Cidssification(GP or NA]
)
Torget Gas Option 182
—mm—
- B P .BOREAL
@ B | EREN
= @ GasfFinder3-MC Overview

view B-B

Note:C2NJ F RRAGAZ2YIFEf RSOFAEfS LI SFaS NJ
Arrangement; GasFinderdMC withExtractive Measurement (EMX) Cell

' 3aSYof @dPLIRTFE | YR gGasFiaderSaih Fxiracttve 0 |
Measurement (EMX) Célla 3 SYof @ PLIRT ¢ @

12846-146 Street NW, Edmonton, AB, CA T5L 2H7

+1.780.488.5173 +1.780.488.0780 boreal-laser.com

Page |22



BOREAL

Confrm
Mounting
Requirements

The GasFinderBIC can be mounted anywhere in a facility where there is a ne
to monitor ambient gas concentrations, provided the area falls under Class 1
2 classification.

The system is intended to mount to a solid struetwr Unistrut metal framing in
vertical orientation. In hot climates care should be made to locate the instrum
out of direct sunlight or use the Boreal Laser Sunshade accessory (PdnGSSl)
Mount the GasFinderB1C a suitable distance away fromjackent equipment to
allow for conduit routing and access. Ensure there is sufficient space in front
the analyser in order to allow for operation and maintenance.

D

|

Io 2o
1

view D-D

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Note:C2NJ F RRAGAZ2YFf RSGOFAf S LI SFasS NJ
Arrangement; GasFinderdMC withExtractive Measurement (EMX) Cell

' 34SYOof @dPLIRFE | YR gCasFiaderSamih Fxiracttve 0 |
Measurement (EMX) Célla A SYof & ®LIRFE

Four5/166 O T ®cpn Y YU Ribles¥rd pr&iNdd tokmobinting tke

GasFinderaMC analyser. They are located on each of the four corners of the
enclosure. The net weight of the analyser is 14.6 kg (32.2 Ibs).

Additional information about the net weight of the GasFind®tg is available in
Section 1, Physical Data.

Ensure that the boltize used to mount the GasFinde8C
analyser is capable of supporting up to 4 times the net weight
kg or 130 Ibs).

Vertically Mount
GasFinderaviC
Enclosure and
Sunshade as pet
the figure

below.

1. Select a suitable location to mount the instrument.

2. Locate mounting holes on all four corners of the instrument. The bottom t
holes may be partially obscured from visiontbg conduits.

3. Mark the center of the top two mounting holes of the instrument on the we
or framing. For metal framing, ensure that the hole spacing of the instrum
lines up with the openings in the metal framing.

4. Drill the mounting holes.

5. Hold the GasRder3-MC in place and fasten with the top screws.

a. Note: May require two persons for this step.
6. Repeat the process above for the bottom two mounting holes.

The GasFindefBIC can weight wpo 14.6 kg (32.2 Ibs) and it is important that tk

mounting structwe and mounting hardware can support this weight.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Note:C2 NJ  RRAGAZ2Y It RSGIFIATX LX SIHasS NF
Arrangement; GasFinderdMC withExtractive Measurement (EMX) Cell

' 34SYof @dLIRTFE | YR gGasFiaderSaith Fxiractve |
Measurement (EMX) Célla A SYof & ®LIRFE O

Openthe
GasFinderaviC
Enclosure

With aflathead or phillipscrewdriver, loosen the two screws on the right hand
side of the enclosure to open the door

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 P +1.780.488.5173 F+1.780.488.0780 W boreal-laser.com REMOTE PRECISION. SURE DECISION.
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Familiarize
yourself the
with layout.

There four main areas within the inside of the GasFindé€3Enclosure: Power A
Communicaitonlaser Analyzer Modul&C/APC Fibre Connections, and the R
CAT®6 Connectors.

Power + Communication Terminals
Power, Modbus, HART 7 (via 4-20mA), and Relays

Laser Analyzer Module
Houses Laser, Reference Cell, and Electronics

FC/APC Connectors (Laser Light)

Laser Light emitted to Measurement Heads

RJ45 Connectors (Return Signal)

Signal returned from Measurement Heads

Remove Fuse

As a best practice, we recommend removing the fuse whilértsiallation of
power, communication, and measurement head wires/cabling is being perfort

Note: To remove the fuse holder pull straight outward.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 P +1.780.488.5173 F+1.780.488.0780 W boreal-laser.com REMOTE PRECISION. SURE DECISION.
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Remove Plugs | The plugs are removable by pressing from the ingidat.
on the
GasFinderaviC
Enclosure

Page |27

Intended Cable | Note the intended connection locations for Power + Communication Cabling.
Locations
Upper Module Connections

(Ships plugged,
Conduit not included)

Lower Module Connection
(Ships plugged, Conduit and
Connectors not included)

e

,/

24VDC Connection
__(Ships plugged, Conduit and
Connectors not included)

| —GasFinder3MC - Nameplate

I|
| View A-A

|
Case Grounding Lug
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Power + The Power + Communication Terminals are configured as follows:
Communication FRONT VIEW
Terminals

Soliolioliolio

BOTTOMVIEW

Item

Description

24 VDC Power Terminal

Modbus (RS-485) Terminal

HART 7 via Analog from Analyzer Board Stack

Relay (Voltage Free) from Analyzer Board Stack

Analog Module (4 HART/Analog Loops per)

Analog Module (4 HART/Analog Loops per)

Relay Module (6 Voltage Free Relays per)

Relay Module (6 Voltage Free Relays per)

Ol |N|[la|lu|s|lw|N

Relay Module (6 Voltage Free Relays per)

=
o

Relay Module (6 Voltage Free Relays per)

Item

Description

24 VDC Power Terminal

Modbus (RS-485) Terminal

HART 7 via Analog from Analyzer Board Stack

Relay (Voltage Free) from Analyzer Board Stack

Analog Module (4 HART/Analog Loops per)

Analog Module (4 HART/Analog Loops per)

Relay Module (6 Voltage Free Relays per)

Relay Module (6 Voltage Free Relays per)

Wi Nl |ls|lw N

Relay Module (6 Voltage Free Relays per)

[N
o

Relay Module (6 Voltage Free Relays per)

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 P +1.780.488.5173 F+1.780.488.0780 W boreal-laser.com
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TOP VIEW

Item | Description

1 24 VDC Power Terminal

Modbus (RS-485) Terminal Page |29
HART 7 via Analog from Analyzer Board Stack

Relay (Voltage Free) from Analyzer Board Stack

Analog Module (4 HART/Analog Loops per)
Analog Module (4 HART/Analog Loops per)

Relay Module (6 Voltage Free Relays per)

Relay Module (6 Voltage Free Relays per)

wle|lvw|lao|lv|ls|lw|n

Relay Module (6 Voltage Free Relays per)

[
o

Relay Module (6 Voltage Free Relays per)

OSORON

GasFinderaviC : ' : :
Internal Wiring
Overview

Note: For additional detail, please reference the following docurniant
Appendix .
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Terminate
Power Wires

It isimportant to checkhe polarity of thepower wires to ensure the +24 VDC
wire is landed in the correct terminal. fithe installeQa NB & L2 Yy & A 0
that the local electrical code is followed.

B

-

=
| -]

||J|
AN

1

A

B

Consult the terminal block diagrams for further information regarding the pow
connectins. All electrical work must be performed by qualified personnel.
Watertight conduit seals should be used in compliance with local regulations.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Fuse and Fuse | There is a fuse holder located on terminal block-IBPhe fuse used here is a:
Holder Littelfuse 5x20 mm, 4 A, Fast fuse, P/N: 0216004.HXP.

Ensure a disconnect is installedliime with the DC paver supply. It is
recommended that such a switch or circuit breaker is located near the
GasFinderaMC. There is no system power switch in the GasFinrliHE3
Installation of equipment must be carried out in compliance with local electric

code.

Make sureto connect the flying lead with green insulation

21 018G G2 SFENIK® ¢KAZ Ffear J_
chassis and functional eartmside the enclosure of the /77 =

GasFinderdMC, the lugs for chassis and functional earth are
labeled as pictured to #aright.

Ensure all power is shut off to the wires before attaching the
flying leads.

The preconnected instrument wiring should never be tampereq
with.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7
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Terminate
HART/Analog
Loops

Each Analog Module has four (4) HART enabled Analog Loops that are Activ
(Source) and Isolated.

secTioN G-G

SECTION H-H

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Terminate Relay
Outputs

Each Relay Module has six (6) Voltage FreeContact Relays.

SECTION E-E

SECTION F-F

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Mounting the
Extractive
Measurement
(EMX) Cell

TheExtractive Measurement (EMX) Qslto be mountechorizontally The celbody
aATS A& mME bt¢ LIALIS | yR ,0dnghordl& sufaEer A

It is important that no bendingtrain or stress is placed on the cell or optical cove
as this can cause internal alignment issues.

¢KS LINPOS&da O2yySOGAzya |NB FSYItS

If the exterior of theExtractive Measurement (EMX) Celubject to a lower
temperature thaninside thecell, insulation and heating may be required to preve
condensation from forming on the optical windows.

Note:C2NJ F RRAGAZ2YFE RSOFAf X L)X SIFasS NBj
Arrangement; GasFinderaMC withExtractiveMeasurement (EMX) Cell

| 34SYof & PLIRFE
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Connecting The Extractive Measurement (EMX) Cell4asnnections to be made.
the Extractive
Measurement ‘
(EMX) Cell

A\

-
L ]

Page |35

/| 2yySOiG GKS LINROS&aa i 2rhed éoBneadthbe Fibre gnd L
Ethernet connectioa on the endcap with the opticabnnections

Fibre Optic Connections:
The fibre optic couplings
are FC/APC and are usec
to connect two FC/APC
fibre connectors. There is
a key on the connector
barrel to align with the
keyway in the coupling.
The key andeyway

must be engaged in
order for the connection
to be made correctly.

Cleanliness:

It is of paramount importance when dealing
with fibre optic cables that clean work
practices are followed. It is important to clear
the tips of connectors before inserting them
into the couplingsUsing the fiber optic
cleaning tape from the alignment kipld the
end of the connector perpendicular to a clear
section of tape Gentlymove the connector tip i figure eighimotiontwo or three
times.The connector is now cleaned, and may be inserted into the couflhmey.
cleaning tape is held in a dispenser which exposes a new section of tape as ne
Do Notuseother methods or solutionto clean the fibre optic tip.
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Ensure that alignment ohe polarization pin on the FC/APC Connection is
orientated correctly.

Page |36

Connect the CAT6/5e cable into the RJ45 Connector.
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Install
Measurement
Head Junction
Box

Run/route cabling through desired locations. If thetractive Measurement (EMX)
Cellhas a Measurement Head Junction Box, we recommend mounting it within
accessiblgroximity for easy accesusingthe Alignment Kit.

The Measurement Head Junction Boxypdas much easier access than the
Extractive Measurement (EMX) Qellconnect alignment tools such as the Visible
Laser or the Remote Light Meter (RLM).

/AN
o—s v T (e

BOREAL
B, SEEN

Gasfinder3-MC Overview

Note:C2 NJ  RRAGAZ2Y It RSGIFIATX LX SHasS NB
Arrangement; GasFinderdMC withExtractive Measurement (EMX) Cell

' 34SYOof @ PLIRTFE
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Connecting
Fibre and CAT6
Cabling in
Measurement
Head Junction
Box

Connecting
Fibre andCAT6
Cabling in
GasFinderaviC

Ensure that the Fibre Cable and CAT6/5e Cabling fromedchctive
Measurement (EMX) Cealte matched and paired to the appropriate channel (e
Fibre Optic and CAT6 from Measurement Head #1 goes to Channel #1). We
recommernt labeling to easily identify which cables belong to wikiglractive
Measurement (EMX) Cell

Note: Ensure that the polarization pin on the FC/APC Fiber Connector is
orientated correctly.

Note: Ensure that the polarization pin on the FC/APC Fiber Guonis
orientated correctly.

Narrow
Key Slot

Narrow Key

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Start-Up + Commissioning
ttSFasS asSSsS a/ 2YYABaskidgrM¢ AithExikastiGe\Medsii¢ednsni (EMX) Cell
I & & S Y ffér tetdRl Keeping while commissioning.

Recommended Equipment:

Page |39
In addition to the GasFindefl@IC andExtractive Measurement (EMX) Cafisemblies, we recommend

the following accessories to assist with commissioning andaing preventative maintenance.

¢KS AyailiNdWzOiGAzya o0St2g AyOf &RBarté BOAKIzNGIts @iftents 2 NB | §
include.

Alighment Kit

For all GasFinder3 Analyzers and Measurement Heads

Optical Multi-Meter

Includes Laser Power Meter and Visible Laser

Remote Light Meter

Provides indication of laser intensity for alignment

To ensure FC/APC Connectors remain clean

I Fiber Cleaning Tape

IR Card, Small Retro-Arrays, & Bulkhead Connectors

I Other Useful Components

Commissioning can be completed vatlt the Alignment Kit but may require the assistance of an extra
person and a radio/cell phone to complete.
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Commissioning Description

Step

Meter-Out Power | It isrecommenctd to meter the power wires to determine which is the + 24
+Install Fuse VDC and to ensure that the live wire is in the correct termimakall fuse.

StartUp Sequence

Boot-up ScreenThis screen should last for -l Seconds

Inner/Outer TEC Warrdp ScreentHere you will see the Inner and Outer TEC

temperatures stabilizeThe setpoint and actual temperature is displayed
9 This screen should take 80 seconds to complete.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7
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