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Introduction to the Equipment:

Field Mounted TDL Analyzebesigned to fit your unique application.

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

For connecting to the Measurement Heads

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

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

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

 Hazardous Area Us&he GasFinderBIC (MulttChannel) has been certified for usg(#&) Ex ib
IIC T5 Tamb <70C GWhich is equivalent t€lass 1, Division/Zone 1, Groups: A, B, CTlis

product is also suitable for use with8iL2Applications.

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

Measurement Headgsan be used with the GasFinddvBC (MultitChannel)Each Measurement

Head or Channel iseated independentlyand will have its own independent outputs.

1 Dual Gas Capabilityfthe GasFinderBIC (MulttChannel) has the ability teave any two (2)

lasersbe used for thendependent analysis of two separate target gases

1 Up to 300m(1,000ft) Cable LengthJ:o connect the GasFindeMC (Mult-Channel) to the
Measurement Heads, up to 300m (1,000ft)Syhgle 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 Assembly.

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 Laptapa Hand Held Communicator to
install or support endlevices. The HMI Touchscreen provides operations atal
Indicationand enables Technicians to have full access to a intlitser Interface

1 Laser Analyzer Moduléwithin 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 GasFinde#8IC (MultitChannel) automatically bins the Lodfiles 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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HMI Touchscreense and Function

HMI Touchscreen - Use and Function

Provides End-Users with Local Indication and Interface Page |4

Provides Valuable Local Indication
Select from Graphical or Numerical Interfaces

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

I Added Layer of Security

HMI only accessible with the enclosure door open

Use in Hot and Cold Applications

The HMI Touchscreen is accessible when the enclosure . :
Functions throughout ambient temperature range

door of the GasFinder3-MC is open

TheHMI Towchscreenprovides 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 f&itlnor Extractive Analytical
Measurements, then this caensure the process is within the control e@elope. Their are
broad types of display option&raphicalandNumerical

1 Enables Intuitive Local Interfacét isnot practical to bring a laptopnto a process area and it is
not always easy to install software on a corporate computer without permission or a 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 commandor configuration option is available via the HMI
Touchscreen

1 Added Layer of Protection: i A a KdzYly Yyl Gdz2NBE GKFdG AF ¢S aSS |
it and the HMI Touchscreen is no different. Since it is common for this equipment to be used in
Sakty Critical applications layer of glass separates the HMI Touchscreen from pasbgr®
keep those curious fingers awayr heHMI Touchscreen is accessible when the Enclosure of the
GasFinderaVIC is openednd their is a convenient swinging door todrdct with display.

1 Use in Hot and Colépplications: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

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

ThelLaserAnalyzer Modulewithin the GasFinderB1C (MultiChannel) provides you with the following

advantages:

1 Laser Analyzer ModuléVithin the Laser Analyzer Module are critical analytical components

such as thd.aser and Electronic§ heLaser Analyzer Module ihe heart and the brainsf of
the GasFinder3AC (Mult-Channel).

9 Safety Critical? Keep a Spaithe GasFindef®IC will have Power, Communication, and

Measurement Head Cabling landed on the enclosure of the GasFiMierd/ulttChannel) and
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it would requre a lot of work from technicians to disconnect all of the termination in the event
of service, upgrade, or replacement. Boreal Laserdeagyned the Laser Analyzer Module so it

can easily be removed without disconnecting Power, Communication, and Measerd Head

Cabling

1 5 Minute SwapOut/Replacement:The Laser Analyzer Module has been designed that it
is easily removed for service, upgrade, or replacemeht some critical applications,
redundancy may be important and Ektbers can rest assured that pa®e Laser Analyzer

Module can easily bswapped out in less than 5 minute§he unique cable connections mean

technicians cannot plug the wrong cables into the wrong locations.

1 Secure. Accessible. Removabknothertechnician friendly featureis hardwarehat affix the
Laser Analyzer Module to the backplate of the GasFirtiC3Enclosure sasily

accessiblavith aPhillips Head Screwdrivdo enableadditional mechanical advantage to aid is

removing or installinghe Laser Analyzer Module.
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Premier Perfomance:Overview 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

I Optional P+T Analog Inputs

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

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

1 Ready for Hot and Coldpplications:The Field Mountable GasFindeWBC (MultiChannel) can
be installedthroughout 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
GasFinderdMC (Multi-Channel).

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

Page |6
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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 Contrdhe GasFinderaVIC can be Field
Mounted in a variety of ambient temperature conditiongthout the need for intervention or
degradation of accuracyThere arébuilt-in pressure and temperature sensovsithin the
GasFinderaMC than can aid inompensating for chaging 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 Enelser carinput Pressure + Temperature
(P+T)analog vaiablesfrom 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 Page |7

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 Reference Cell(s) within BasFinderaMC (Multi-Channel)provides you with the
followingadvantages:

1 Fail Safe Design + SIL2 SuitabilBpreal Laser has focused exclusively on Laser Based Gas
Analysis since 1990 and has built an analyzer with +30 years of expertise to prbeiti&afe
instrument that employs detailed diagnostid® helpincrease the confidence of both
technicians and operations. If the GasFind®tG (MulttChannel) is running without fault or
status inhibition codes, then the system can be trusted to work as thera@randisclosed
failure modes

1 Essentially Zero Measureent Drift: The Internal Reference Cell ensures that the GasFinder3
MC (MultiChannel) is stibmitting Laser Light at the appropriate wavelength/frequency
required to detect that particular targetgad . @ NBYIFIAYyAy3 a[AyS [201S
can essentially eliminate Measurement Dritand the requirement for routine intervention and
calibration.

1 No Field Calibrationtn addition to the GasFindedglC (MulttChanneljnterrogating its
Internal Reference Cell every minut¢he system alsoomparesitself against the permanently
stored calibration waveform

1 No Field InterventionThere is no endiser intervention required aall the checks and
adjustments from the Internal Reference Cell are done autonomously and automatically
Beyond Optical Alignnm of the Measurement Heads, there ame field adjustments to be
madewith the GasFinderBAC (Mult-Channel).
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Power + CommunicatiorDverview of Inputs and Outputs

Laser Analyzer Module

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

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 P +1.780.488.5173

24 VDC Power Input + 4A Fuse

20 Watts Normal, 3.1 mA In-Rush, Fast Blow Fuse

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

Six (6) Relay Outputs per Module

Normally Open, Normally Closed, and Common

I Voltage Free Relays (1A Max)

The relay does not supply power to end devices

Available Output Options

Hi/Hi-Hi Alarm, Beam Block, and General Fault

Status Condition on Relay Module
Eachrelay has an indicator light to display state

F+1.780.488.0780

W boreal-laser.com
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Here is a more detailed overview of tRewer + Communication Optiorsvailable with the
GasFinderaMC (MultiChannel) :
1 Relay Outputs:

o In addition to theone (1) Discrete Output from the GasFindek8C (Multi-Channel)

. Page |9
there are more available through what we call a Relay Module. ge |

o Each Relay Module has six (6) Voltage Free-Ooptact Relays Oputs. The
GasFinderaMC 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 Inaddition 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 has four (4) HART 7 over Analog Outfiite GasFindef8IC
(Multi-Channel) can sugpt up to Two (2) Analog Modules. Via the HMI Touchscreen,
the enduser can easily configure what each Analog Loop will output sudtats:
Integrated Concentration (pprmm), Path Average Concentration (ppmjtandard
Volume (mg/Nm3), Light Level (Rx), B2 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 to naté:mA = Low Light (Beam Block) and
3.6 mA = General FaulVia HART 7, thtke 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:Every variable generated by the analyzer Adelressable Registers

1 Power +Cartridge FuseThe GasFindefBIC (MultitChannel) is powered witk4 VDC and under
normal operation draws 20 wattsfor 100ms, there is an4Rush Current of 2.5mA (Non
Hydrogen Fluoride) and 3.1mA (Hydrogen Fluoride) and there is a field repladéabist 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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Open Path (OPX) Head Assembly
Includes: Cable Kit, Open Path (OPX) Head, and Retro-Reflector
Page |10
Fiber (FC/APC) & CAT6/5e (RJ45) Connectors

Measurement Head Junction Box

Retro-Array

/I Retro-Enclosure

Retro-Heater

\I 3m Patch Cable

\l 5-300 m Cable Kit

TheOpen Path (OPX) Head Assemhbs the following configurable options:

Open Path (OPX) Head

1 Cable Kit LengthFrom5 to 300 m of Cablingetween the Open Path (OPX) Head and the
GasFinder.

1 Retro-Array Sie: From Path Lengths frof¢ 500 mbetween the Open Path (OPX) Head and
the RetreReflector.

1 Retro-Enclosure MaterialStainless Steabr Fiberglass Reinforced Plastmclosures surround
the RetreArray to provide mechanical protection.

1 Retro-Heater: Foroutdoor applications, it is recommended to select from #eVDQr 110
220 VAC Heatebptions.

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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Open Path (OPX) Head: Transceiver Configuration

Transceiver vs. Transmit/Receive (Tx/Rx) Configurations

Page |11

Retro-Reflector Transceivers compared to Tx/Rx
- /I Are Easier to Obtain & Maintain Optical Alignment

Higher Laser Power (while still Eye Safe)
Longer Paths + Better Opacity Transmittance

Tighter Laser Beam Collimation
More Laser Light Collected = Better Analysis

Open Path (OPX) Head

Vibration quiets the Transceiver’s analysis

I Better Tolerance to Vibration

Boreal Laser utilizesMono-Static Configuration (Transceiver and RetReflector)for with its Open
Path (OPX) Head Assembly. This differs fronB#t8tatic Configuration (Transmitter and Receiver)
Configuration in the following ways:

1 Ease of both Obtaining and Maintaining Optical AlignmeWfithout the use of toolsand
with one hand the XY Mount enables fovery fine adjustmentof the Open Path (BX) Head.

1 Longer Path Lengthsdigher powered FibeCoupled Lasersnable and thélransceiver
Configurationallow for longer path lengths.

1 Tighter Beam Collimation and a Larger Targdbre laser light is collected back at the Open
Path (OPX) Heaand thisaids in providing a better analysis.

1 Better Tolerance to VibrationWith the RetreReflectors multiple Retrérrays focusing
multiple beams of laser light back to the Open Path (OPX) Head, the vibration haisage
and quiet the returned signal

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 - +1.780.488.0780 boreal-laser.com
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Cabling Options
For use with Remotely Mounted Measurement Heads

Allowable Lengths of Cabling Page |12

Installation range from 5 - 300 m (15 - 1,000 ft)

Measurement Head Junction Box
Allows for easy access to use Alignment Kit tools

Specific Cabling Used
Single Mode Fiber Optic and CAT6/5e Cabling

Cable Jacketing Options
Flex Conduit (<30m) & Standard /Armored (>30m)

Open Path (OPX) Head shown with Cable in Flex
Conduit and a Measurement Head Junction Box

TheOpen Path (OPX) Head Assemhbs the following configurable cabling options:

1 Cabling Length Rang€&abling connecting the Open Path (OPX) Head to the GasFinder3 Based
Product is fronb ¢ 300 m (15¢ 1,000 ft)

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

1 Specific Cabling Typ@&heSingle Mode Fiber Optic Cable (FC/APC Connectansy the laser
light to the Open Path (OPX) Head &tdelded CAT6/5éRJ45 Connectotjansfers the
collected signal back to the GasFinder for analysis.

1 Cable Jacketing Option&or cable length from § 20 m (15¢ 60 ft), the cabling can be ran in
a Flexible Conduitaind from cable length from 2300 m (60g 1,000 ft) ineither Standard
Jacketing(i.e. ran in conduit) oArmored Jacketingabling.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 > +1.780.488.5173 - +1.780.488.0780 boreal-laser.com
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Open Path (OPX) Head

Cross Sectional Diagram and Description of Components

Rain/Dust Hood

Prevents accumulation of debris on the window

Alignment Scope
Provides technician with alignment positioning

Optical Bench Terminations
Single Mode Fiber Optic and CAT6/5e Cabling

X-Y Aiming Mount
No tools required for perform one handed activity

TheOpen Path (OPX) Headcludes the following components:

Page |13

1 Rain/Dust HoodThis item helps t@reventitems like rain, snow, sleet, condensation, dirt, dust,

and debris fromaccumulating on the windowof the Open Path (OPX) Head and creating a

beam block scenario.

1 Alignment ScopeThe Alignment Scope is one of the tools useditbin performing the
alignmentprocedure.

1 Open Path (OPX) Headlhis houses and providesechanica protection for the Optical Bench

(shown below) and cable connections.

1 XY Aiming Mount:Since most Open Path (OPX) Heads are mounted 2.2m (7.2 ft) to 4m (13ft)
above grade or walkways, technicians will most likely need to be on a ladder to perform the

alignment procedure. It is important to note thab hand tools are require@nd technicians

can maintain three point contact while on the ladder as alignment can be done with one hand.

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 Open Path (OPX) Head

Cross Sectional Diagram and Breakdown of the Components

. Page |14
Optical Bench gel

Removable from enclosure 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 Benchncludes 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
Open Path (OPX) Head Enclosure for easy termination &ittigge Mode Fibe©Optic (FC/APC
Connectorsand Shielded CAT6/5e (RJ45 Connectatsbles.

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

1 Collecting OpticsWhen 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 electrical signal
where the GaBinder will perform itAbsorption 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 DEC

SION.



BOREAL

Optical Bench within the Open Path (OPX) Head

Cross Sectional Diagram and Breakdown of the Components

. P 15
Optical Bench age |

Removable from enclosure 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 Connection
Fitting and Cabling included within Assembly

TheOptical Benchincludes the following components:

1 Optical Bench:The Optical Bnch can slide back out of the Open Path (OPX) Head Enclosure for
easy termination of th&ingle Mode Fiber Optic (FC/APC Connectars)Shielded CAT6/5e
(RJ45 Connector€)ables.

1 RJ45 Connectoithe small electrical signal from the Photodiode is caridetthe GasFinder for
analysis vighielded CAT6/5e Cabling

1 EC/APC Connectofhe Laser Light is carried from the GasFinder to the Open Path (OPX) Head
viaSingle Mode Fiber Optic Cabling

71 Patch Cable Connectiois part of the Open Path (OPX) Head Assgntiifittings and
lengths of cabling are included

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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X-Y Aiming Mount
Part of the Open Path (OPX) Head

No Tools Required for Alighment
Alignment can be done one handed

Small movements enable for optimal alignment

I Ideal for Long Path Lengths

Enables for Fine Adjustments
Easily obtain optical alignment with the X-Y Mount

Locking Set Screws

Tighten red Set Screws to lock alignment in place

Vertical and horizontal movements made
by the respective thumb screw

TheX-Y Aiming Mountenables:
1 No Hand Tools RequiredSince most of th®©pen Path (OPX) Headse mounted2m (71t) to

4m (13ft) above gradetechnicians will most likely need to be otedder. The clever design of

the XY Aiming Mountloes not require any hand tosland can beéone one handed

1 Ideal for Long Path LengthSmall movements enable by the fine adjust maleagy to
optimize alignment

T Vertical and Horizontal Fine AdjustmesitThe XY Aiming Mount is boteasy and intuitive to

usemaking alignment a breeze.

1 Locking Set ScrewsVhen alignment has been achieved, simple hand tighten theé_ostting

Set Screws to lock the alignment in place

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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Alighment Scope
Part of the Open Path (OPX) Head

. . Page |17
Alignment Scope is Permanent

Open Path (OPX) Head has an Alignment Scope

No need to inhibit the operation for alignment

I Align while Operational

Optical Zoom on Alignment Scope
Helps the end-user to focus on the Retro-Reflector

Scope Caps/Cover help to keep the optics clean

I Includes Scope Cap/Covers

TheAlignment Scopenables:

il

Permanently Mounted Alignment ScopeEach Open Path (OPX) Heammes with a
permanently mounted Alignment Scope.

Align While OperationalNo need to inhibit the operatiorof the detector for alignment
optimization.

Optical Zoom/Power on Alignment Scopéhis helps the technician to focus on the Retro
Reflector to optimize the alignment.

Includes Scope Cap/CoveiBhese help to keep the optical components of the Alignment Scope
clean.

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/Hardware Connection Options
On the X-Y Aiming Mount of the Open Path (OPX) Head

Bottom Mount Design
Provides stable footing for Open Path (OPX) Head

Ideal for Long Path Lengths
Path lengths ranging 5-500 m (15 - 1,500 ft)

One (1) 3/8” - 16 Threaded Hole

Use with I-Beam Mounting Structure or Tripod

Bottom View of the Open Path (OPX) Head Four (4) 0.281” Thru Holes
showing the hole sizes on the X-Y Mount Enables end-user to directly mount to flat surface

The XY Aiming Mounthas the followMounting Options
1 Bottom Mount Design: This helpsprovide a stable footingor the Open Path (OPX) Head.

71 Ideal for Long Path LengthPath lengths ranging frof-500 m (15 1,500 ft)are suitable with

the Open Path (OPX) Head.

19 hyS o6 md6 Tareaged HoleThis mounting option is typally used for thé-Beam
Mounting Structure (Accessongr with a Tripod.

1 C2dzNJ 6 n O n @ HkisvenablésKhid Hadsker 2ofdigedtly mount the X Aiming Mount

to arigid and flat surface
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3] Easy Retro-Array Selection
”Q Determination is simply based upon Path Length

SHORT-PATH Short-Path (IMOS) Page |19

e —e Suggested Path Length: 5-20 m (15-60 ft)
Functional Path Length: 5-30 m (15-90 ft)

MEDIUM-PATH

R —— Medium-Path (Wafer)

Suggested Path Length: 20-50 m (60-150 ft)
LONG-PATH Functional Path Length: 10-60 m (30-180 ft)

2 | errrrrrrrrya) &
o - } 1F

Long-Path (Cornercube)
EXTRA LONG-PATH Suggested Path Length: 50-100 m (150-300 ft)

—_.{’_. Functional Path Length: 20-350 m (60-1,050 ft)

Extra Long-Path (Cornercube)

Suggested Path Length: 100-200 m (300-600 ft)
5m 20m 50m 100 m 200 m Functional Path Length: 20-500 m (60-1,500 ft)

Optimal Path Length = Alignment Stability + Returned Laser Light.
Functional Path Length = Only Returned Laser Light.

B Overview of the Retro-Array Options
Q The Path Length Determines the Retro-Array Type and Quantity

Short-Path Medium-Path Long-Path Extra Long-Path

5-20 m (15-60 ft) 20-50 m (60-150 ft) 50-100 m (150-300 ft) 100-200 m (300-600 ft)

The Small Retro- The Large Retro- The Large Retro- The Large Retro-

Enclosure will be fully Enclosure will be fully Enclosure will be Enclosure will be fully

populated with IMOS populated with Wafer partially populated populated with

Retro-Arrays. Retro-Arrays. with Cornercube Cornercube Retro-
Retro-Arrays. Arrays.

Note: Retro-Array quantity and layout will depend on Retro-Enclosure Material and selection of Heater.
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TheSuggested Path Length the recommended Path Length for a particular Rétrray to ensure that

there isboth enough Returned Laser Ligand to provide d.arge Targetor the Laser Beam to hit that

will to allow forlimited diurnal movement. The Functional Path Lengths shown state the shortest and
longest Path Lengths that will provide usable Returned Laser Light under ideal conditions for each of the

Retro-Arrays but are not optimize for Alignment Stability. There are thievidng options: P 120
age
1 ShortPath Lengthc IMOS RetreArray in Small RetrdEnclosure:

o Suggested Path Length:to 20 m (15 to 60 ft)
o Functional Path Length: 5 to 30 m (15 to 90 ft)

1 Medium-Path Lengthc Wafer RetreArray in Large RetrdEnclosure:

o Suggested Pathdngth: 20 to 50 m (60 to 150 ft)
o Functional Path Length: 10 to 60 m (30 to 180 ft)

1 LongPath Lengthc Fourteen (14)Cornercube Retidrray in Large RetrdEnclosure:

o Suggested Path LengtB0 to 100 m (150 to 300 ft)
o Functional Path Length: 20 to 350 m (60 to 1,000 ft)

1 Extra LonePath Lengthc Twenty-One (21) Cornercube Retirray in Large Retro Enclosure:

o Suggested Path Lengthh00 to 200 m (300 to 600 ft)
o Functional Path Length: 20 to 500 m (60 to 1,500 ft)
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Retro-Reflector
Larger Retro-Arrays = Longer Path Lengths + Better Alignment Stability
Retro-Enclosure + Rain/Dust Hood Page [21
l J U Stainless Steel or Fiberglass Reinforced Plastic

Retro-Array

Cornercube Retro-Arrays return the Laser Light

Retro-Heater
Stops build-up of condensation on Retro-Window

Retro-Window
Lexan, Mylar, or Teflon keeps the Retro-Array clean

TheRetro-Reflectoris comprised of the following coropents:

1 Retro-Enclosure + Rain/Dust Hoodhe Enclosure providesechanical protectiorto the Retro
Array clean and the Rain/Dust Hood keeps rain, snow, sleet, condensation, dirt, dust, and debris
from accumulatingon the RetreWindow.

1 Retro-Array: These & section through a cube and has three faces that form the inside of a
cube and regardless of the angle of incidence of the incoming laser beatas#rdight is
always reflected at 180° badio the Open Path (OPX) Head.

1 Retro-Heater: Retro-Heaters are recommended if being installeairdoor locationsas it
helpsprevent water vapor from condensing on the ReWtndow.

1 RetroWindow: Like the RetreEnclosure, this providesechanical protectiorto the Retro
Array.
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LT

BOREAL

Retro-Enclosure Options
Available within the Retro-Reflector Assembly

Page |22
Small Retro-Enclosure

Used for Short-Path Lengths Only

L Large Retro-Enclosure
For Medium, Long, and Extra Long-Path Lengths

304 Stainless Steel (SST)
r Popular option for industrial applications

The Retro-Enclosures include
Mounting Clips

Most often used in light industrial applications

LI Fiberglass Reinforced Plastic (FRP)

TheRetro-Enclosurehas the following configurable options:

1 Small RetreEnclosureThis enclosure is only used BhortPath Length(5-20m) Applications.

1 Large RetreEnclosureThis enclosure is used wikhedium-Path (20-50m),LongPath (50-
100m),Extra LongPath(100-200m) Applications.

304 Stainless Steel (SST) Enclosure Matefiais is themost popularand typical section for
heavy industrial applications.

1 FEiberglass Reinfaed Plastic (FRP) Enclosure Materfbst often used idight
industrial applications.
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Retro-Heater Options
Available within the Retro-Reflector Assembly

Page |23
Recommended for Outdoor Use ge |

Keeps condensation from building on the window

Hazardous Area Heater/Thermostat
End-User to wire as per local electrical standards

24 VDC Powered Retro-Heater (25W)

rﬂ Includes a 40°C (104°F) Thermostat
OR

120 VAC Powered Retro-Heater (50W)

Retro-Heater (Bottom) and Thermostat (Top) To provide even better alignment stability

shown in a Large Stainless-Steel Retro-Enclosure

TheRetro-Heaterhas the following configurable options:

1 Recommended for Outdoor Installationd:he RetreHeater helps tkeep condensation from
building on the RetreWindow and causing a BeaBlock Scenario.

1 Hazardous Area Heater & Thermost&oth of these components are supplied with flying leads
and are to banstalled as per local electrical code

1 24 VDC Powered Retideater (25W)includes a#0°C (104°F) Thermostat

1 110240 VAC Powered Re-Heater (50W)includes a40°C (104°F) Thermostat
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Cornercube Retro-Reflector
Machined Component with High Precision and Tolerance

. Page |24
Cornercube Returns the Laser Light gel

Back to the Open Path (OPX) Head for analysis

Due to the orientation of the three faceted mirrors

I Laser Light is Always Reflected 180°

\ Cornercubes forms a Retro-Array

To provide a larger target for the laser beam to hit

Common to Oversize the Retro-Array

o S I To provide even better alignment stability
Regardless of the angle of incidence, the laser light is

always returned back in the direct it came

TheCornercubds comprised of the following components:

1 Cornercube Returns the Laser LigBtack towards the Open Path (OPX) Hdadanalysis. The
way the Cornercube is configured, the Laser Bealfrbe focused on the Collecting Optics of the
hSy tFiK oht -0 I'SFR gAGK I &ATS FNRdzyR ¢ o

1 Laser Light is Always Reflected 18Due to the orientation of thehree faceted mirrors The
Cornercubes have a tolerance of 30-aeconds.

1 Cornercubes for the &ro-Array: To provide darger target for the Laser Beam to hiEach
Cornercube will return its own individual Laser Beam and focus it on the Collecting Optics of the
Open Path (OPX) Head.

71 Itis Common to Oversize the Retrray: Toprovide even betteralignment stability. The
larger the RetreArray, the more movement from the support structure can be tolerated.
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Calculating the Laser Dot Size
Of the Laser Beam from the Open Path (OPX) Head

Laser Light Emitted is Collimated

Laser Dot Size (mm) The laser dot will grow the further it travels

Using Milliradian allows for easier calculations

I 0.05 Degrees (0.9 Milliradian)

Path Length (m
€th (m) Calculating Laser Dot Size

0.9 Milliradians x Path Length (m) = Dot Size (mm)

0.9 Milliradian

Important Design Consideration
Laser Dot Size Calculation: To ensure that alignment stability is maintained

0.9 Milliradians x __m Path Length = __mm Dot Size

Follow the following instruction t€alculate the Laser Dot Size

1 Laser Light Emitted is Collimated@helLaser Dot will grovihe further it travels from the Open

Path (OPX) Head.

1 Collimated to 0.05 Degrees (0.9 Milliradianysing milliradian allows for muaasier
calculations

Page |25

1 Formula for Calculating Laser Dot Siged Milliradians (Beam Divergence) x Path Length (m) =

Dot Sizeroim)

1 Important for Procurement and Desigi:o ensure that alignment stability is maintained
throughoutDiurnal (Day/Night)Jand Seasonal Temperature swingse metal structures will
expand and contract.
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How It Works: Overview of how the Open Path (OPX) Head and GasFiviensork Together.

How the Open Path (OPX) Head Assembly Works

Step-by-step explanation of functionality
Laser Light is generated from the Fiber Optic Cable carries the Laser
Laser Analyzer Module. Light to the Open Path (OPX) Head.

| W

! The Open Path (OPX) Head houses The Laser Light is Collimated and
] the Optical Bench. Launched from the Optical Bench.

The Collimated Laser Beam enters The Cornercube returns the Laser
the Cornercube Retro-Array. Light back to the Optical Bench.
.ﬁ ”
M . ~
‘ t/ /
s T e
v
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. The Laser Beam is focused on the
Any Target Gas Molecules present in e .

o i Photodiode by the Collecting

the Laser Beam are “counted”. Optics

Page |27

Beam to a small electrical signal. electrical signal to the GasFinder.

-

o

The Photodiode converts the Laser Shielded CAT6/5e Cable carries the
-

GasFinder and performs its analysis. HART 7, Relays Outputs, & MODBUS.

CAT6/5e Cables are landed in the The Data is then communicated via
-

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.



BOREAL

Installation

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

1. Area ClassificatioMhere are two options available for the GasFindeG Page |28

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

b. Hazardous Aredf the GasFinderBIC has theappropriate 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 Condition:he GasFindefBIC can be mounted in locatisrithat have an ambient
temperature range from55 to &C
a. If the ambient temperature is close to 60C and the GasFinNEZ3will be exposed to direct
sunlight, it is recommended that a sunshade be installed to minimize the radiant heat
exposure on the enclaose.

While best efforts were made during the design and equipment configuration selection, it is important
to ensure that the Open Path (OPX) Head Assembly is suitable for use within the desired environment:

1. Area Classificatiornf the GasFinderBAC is gitable for use within a Hazardous Area, then the Open
Path (OPX) Head Assembly is certified for use with Class 1 Div/Zone 1, IIC (Groups A,B,C,D), T5
Applications.

2. Environmental Conditiong:he Open Path (OPX) Heads can be mounted in locations thaahave
ambient temperature range fronrb5 to 70C
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Below are the installation instructions for the installation of a GasFirtWZ3and an Open Path (OPX)

Installation Step

Description

Unbox
GasFinderaviC
Assembly, Open
Path (OPX) Hea(
Assembly, and
any Accessories

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

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

3. Iftime and space permits, most custorséike 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

[d (v

ny

!

|

i

i

|

|

View A-A r_]‘
-

Anclog Module: 4 or 8 Loops
Relay Module: 6, 12, or 18 Outputs
g
r//
2
—

Channel Ogfion (20r4) \ | Area Cldssification(GP or NA)
\ )

1/
Torget Gos Gption 182

b
®
1 @

view B-B

Note:C2NJ F RRAGA2Y I RSGFAES LX SF &S NEF
Arrangement; GasFinder&t / ¢AGK hLISYy t+FGK o6ht -0
G Ly ad NHzYy Sy (GasFindetdCiith ©Si Path (OPX) Head
l3aSYot@PLIRTE®
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Confirm
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 gstem is intended to mount to a solid structure or Unistrut metal framing
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 GasFinderdIC a suitable distance away from adjacent equipment t
allow for conduit routing and access. Ensure there is sufficient space in front
the analyser in order to allow for operation and maintenance.

D

S

view D-D

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

Page |30



BOREAL

Note: For additional detail, please referérS (1 KS T2ttt 26 Ay 3
Arrangement; GasFinder&a / ¢A G K hLISYy tFdK 6ht -0
G Ly adNHzy Sy (GasFindeidMCivith ©6 Path (OPX) Head
laaSYofte@dLIRTE D

Four5/166 6T ®cdn Y YU Rhbles¥rd pr&iNdd tomoNmiryh&
GasFinderdMC 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&4g is available in
Section 1, PhysicBlata.

Ensure that the bolt size used to mount the GasFindd€3
analyser is capable of supporting up to 4 times the net weight
kg or 130 Ibs).

Vertically Mount
GasFinderaviC
Enclosure and
Sunshade as pel
the figure

below.

1. Select a suitable locatidn mount the instrument.

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

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

4. Drill the mounting holes.

5. Hold the GasFindefBIC in place and fasten with the top screws.

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

The GasFindefBIC can weight wpo 14.6 kg (32.2 Ibgnd it is important that the

mounting structure 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:C2NJ F RRAGAZ2YIf RSGOGFAf S LI SFaS NJ
Arrangement; GasFinder& / A GK hLISy tIdK ¢ -0
a Ly a i NHzY S y GasFindetdICivith ©%ed Path (OPX) Head
l 34SYOof @ PLIRFE O

Open the
GasFinderaviC
Enclosue.

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 Thereare four main areas within the inside of the GasFindbtG Enclosure:

yourself the Power + Communaiton,Laser Analyzer Modul&C/APC Fibre Connections, an

with layout. the RJ45 CAT6 Connectors.
Power + Communication Terminals
Power, Modbus, HART 7 (via 4-20mA), and Relays Page |33
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 while the installation of
power, communication, and measurement head wires/cabling is bheénfprmed.

Note: To remove the fuse holder pull straight outward.
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Remove Plugs | The plugs are removable by pressing from the ingidat.
on the
GasFinderaviC
Enclosure

Intended Cable | Note the intended connection locations for Powe€emmunication Cabling.
Locations
Upper Module Connections

(Ships plugged,
Conduit not included)

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

/

,/

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

| —GasFinder3MC - Nameplate

i
| View A-A

|
Case Grounding Lug

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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Power + The Power + Communication Terminals are configured as follows:
Communication FRONT VIEW
Terminals

@@@®

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|ps|lw|Nn

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)

V| (N[l | |lwWw|N

Relay Module (6 Voltage Free Relays per)

=
o

Relay Module (6 Voltage Free Relays per)
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GasFinderaviC
Internal Wiring
Overview

Note: For additional detail, please referend@/iring Diagrams GasFinder3viC-
Power + Communication Terminals
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