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Introduction to the Equipment:

Overview of how théRemote Point (RPX) Pand GasFinder®1C work Together
Page |2
How the Remote Point (RPX) Probe Assembly Works

Step-by-step explanation of the Measurement Head functionality

Laser Light is generated from the The Laser Light travels to the RPX
Laser Analyzer Module. Probe via Fiber Optic Cable.
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The Remote Point (RPX) Probe The Laser Light is Collimated and
houses the Optical Bench. Launched from the Optical Bench.
The Collimated Laser Beam enters The Retro-Array returns the Laser
the Grey Tape Retro-Array. Light back to the Optical Bench.
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Any Target Gas Molecules present in The Collecting Optics focus the
the Laser Beam are “counted”. Laser Light on the Photodiode.

Page |3
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The Photodiode converts the Laser Shielded CAT6/5e Cable carries the
Beam to a small electrical signal. electrical signal to the GasFinder.

A
CAT6/5e Cables are landed in the The Data is then communicated via
GasFinder and performs its analysis. 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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2 3
2 o
-
S ©
6@

©

-

Relay |

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 Target Gas #1 (and #2X3elect 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 RelayModules: Determine 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 (Multi-Channel) has been certified for use(/&) Ex ib
IIC TS5 Tamb <70C GWhich is equivalent t€lass 1, Division/Zone 1, Groups: A, B, CTlls

product is also suitable for use with8iL2Applications.

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

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

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

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

lasersbe used for thendependent analysis of two separate target gases

1 Up to 300m (1,000ft) Cable LengthBo connect the GasFindelC (MultitChannel) to the
Measurement Heads, up to 300m (1,000ft)ShgleMode 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 (Mult-Channel)yrovides you with the following advaages:

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

1 Laser Analyzer ModuldVithin the Laser Analyzer Module are critical analytical components
such as thd.aser and Electronic§he Laser Analyzer Module has been designed thagdtsity
removed for service, upgrade, or replacemenh some critickapplications, redundancy may
be important and EndJsers can rest 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 lifesparhis is easily accessible vieAar 32 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 visualizedvith
our Excel Macro.

1 Measurement Head Terminal§here 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 (Bddbectors).
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HMI Touchscreense and Function

HMI Touchscreen - Use and Function
Provides End-Users with Local Indication and Interface Page |7

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

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

door of the GasFinder3-MC is open

TheHMI Touchscreeprovides you with the following advantages:

1 Provides Valuable Local Indicatiolt:can beinvaluable for field operationgo have bcal
indicationto gain a betterunderstanding of their process. If this equipment is being used as a
Leak Detection device, then this coylbvide early warningof a small leak or providepid
indication of a large discrete leak. As well, if this is being used f&itlnor Extractivénalytical
Measurements, then this cansure the process is within the control envelop&heir are
broad types of display option&raphicalandNumerical

1 Enables Intuitive Local Interfacdt isnot practical to bring a laptopnto a process area antig
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 command or configuration option iavailable 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
Safety Critical applicationa,layer of glass separates the HMI Touchscreen from pasbgit®
keep those curious fingers awayheHMI Touchscreen is accessible when the Enclosure of the
GasFinderaViC is openednd their is a convenient swinging door to interact with display.

1 Use inHot and ColdApplications: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 GasFinderBAC (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 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 teaticians 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 Measurement 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 Balbers can rest assured that a Spare Laser Analyzer
Module can easily bewapped out in less than 5 minutehe unique cable connections mean
technicians cannot plug the wrong cables into the wrong locations.

1 Secure. Accessible. Removabknothertechnician friendly featureis hardware that affix the
Laser Angizer Module to the backplate of the GasFinddM& Enclosure isasily
accessiblavith aPhillips Head Screwdrivdo enableadditional mechanical advantage to aid is
removing or installinghe Laser Analyzer Module.
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Premier PerformanceOverview of the Temmerature 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 handdmost 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 ReadindccuracyBoreal 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 Seasal Drift: Laser 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 sensovsithin 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 Measuement 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, & DetecDverview of he 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 Reference Cell(s) within BasFinderaMC (Multi-Channel)provides you with the
following advantages:

1 Fail Safe Design + SIL2 SuitabilBpreal Laser has focused exclusively on Laser Based Gas
Analysis since200 and has built an analyzer with +30 years of expertise to providd &afe
instrument that employs detailed diagnostic® help increase the confidence of both
technicians and operations. If the GasFind®t@ (MultiChannel) is running without faubr
status inhibition codes, then the system can be trusted to work as there@rendisclosed
failure modes

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

f No Field Calibratin: In addition to the GasFindef8IC (MulttChannel)nterrogating its
Internal Reference Cell every minutéhe system alscompares itself against the permanently
stored calibration waveform

1 No Field InterventionThere is no endiserintervention required asll the checks and
adjustments from the Internal Reference Cell are done autonomously and automatically
Beyond Optical Alignment of the Measurement Heads, therenarkeld adjustments to be
madewith the GasFinderBIC (MultiChannel).
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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

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 P +1.780.488.5173 F+1.780.488.0780 W boreal-laser.com REMOTE PR
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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 Gasféier3-MC (Multi-Channel)

. Page |12
there are more available through what we call a Relay Module. ge |

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 endercan 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 moreavailable through what we call an Analog Module.

o Each Analog Module has four (4) HART 7 over Analog Outfiite GasFindef8IC
(Multi-Channel) can support up to Two (2) Analog Modules. Via the HMI Touchscreen,
the enduser can easily configure what eachafag Loop will output such aBath
Integrated Concentration (pprmm), Path Average Concentration (ppmjtandard
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/Soomeré®
by the GasFinder).

o There are a number of sub 4 mA variables to n@t&: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 se¢he Downloads section on this webpage.

1 MODBUS via R&35:Every variable generated by the analyzer Adelressable Registers

1 Power + Cartridge Fus&he GasFindefBIC (MultitChannel) is powered witk4 VDC and under
normal operation draws 20 wattsfor 1@ms, there is an HRush Current of 2.5mA (Neon
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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Remote Point (RPX) Probe Assembly

For use with the GasFinder3-MC (Multi-Channel)
Page |13

Fiber (FC/APC) & CAT6/5e (RJ45) Connectors

Measurement Head Junction Box

Remote Point (RPX) Probe

Perforated Holes on Four Sides

0‘ g .
\-I Mounting Brackets

3m Patch Cable

— ] 5-300mcablekit

TheRemote Point (RPX) Probe Assemhbs the following configurable options:

1 Cable Kit LengthFrom5 to 300 m of Cablinpetween the Remote Point (RPX) Beaand the
GasFinder.

TheRemote Point (RPX) Prolie comprised of the following components:

1 Open Path (OPX) Headlhis houses the Optical Bench which performs the transceiver
functionality and where the Fiber Optic and CAT6/5e are connected.

1 Perforated Cge: This providesnechanical protectiorto keep rain, snow, sleet, condensation,
dirt, dust, and debris fromaccumulatingon both the Transceiver and Retwifindow.

1 Gray Tape Retré\rray: These are like sections through a thousands of cubes and has three
faces that form the inside of a cube and regardless of the angle of incidence of the incoming
laser beam, théaser light is always reflected at 180° battkthe Optical Bench.

1 Mounting BracketsThese allows technicians to easily mount the Remote PoirX)(RRbe
either directly to a wall, Udbtrut, or other flat surfaces.
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Remote Point (RPX) Probe

Cross Sectional Diagram and Description of Components

Four (4) Sided Perforated Cage

Provides mechanical protection to probe

Transceiver Configuration
Contains transmit and receiving optics

Grey Tape Retro-Array

Used to return the laser light to the transceiver

Mounting Clamps

Used to affix to Uni-Strut or flat surfaces

TheRemote Point (RPX) Prolwecludes the following components:

1 Four (4) Sided Perforated Cagkhis item helps tpreventitems like rain, snow,leet,

condensation, dirt, dust, and debris framecumulating on both the Window/RetréArray and

creating a beam block scenario.

Page |14

1 Transceiver Configurationthis contains both the transmit and receiving optics on the Optical

Bench.

1 Gray Tape Retré\rray: Thsreturns the Laser Lighback to the Transceiver Optics.

1 Mounting ClampsThis easily mounts to Wsdtruct or other mounting structures.
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Optical Bench within the Remote Point (RPX) Probe

Cross Sectional Diagram and Breakdown of the Components

Optical Bench Page |15

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 Benchincludes the following components:

1

Optical BenchThis formulates thdransceiver Configuratiothat combines the Transmit and
Receive functionality in one efficient enclosure. The Optical Bench can slide back out of the
Remote Point (RPX)dtre Enclosure for easy termination of tBéngle Mode Fiber Optic
(FC/APC Connectorapd Shielded CAT6/5e (RJ45 Connectdables.

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

Collecting Optics¥When the Laser Light is returned from the ReReflector the Collecting
Opticsfocus the Laser Light onto the Photodiode

Photodiode: The Photodiode converts the colted Laser Light into a small electrical signal
where the GasFinder will perform iédsorption Spectroscoptechnique to very accurately and
reliably determine the Path Integrated Concentration within the Active Measurement Path.
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Optical Bench within the Remote Point (RPX) Probe

Cross Sectional Diagram and Breakdown of the Components

Optical Bench Page [16

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

he Optical Benchincludes the following components:

1 Optical Bench:The Optical Bench can slide back out of the Remote Point (RPX) Probe Enclosure
for easy termination of th&ingle Mode Fiber Optic (FC/APC Connectarg)Shietled
CAT®6/5e (RJ45 ConnectofSables.

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

1 EC/APC Connectorhe Laser Light is carried from the GasFinder to the Open PaX) (@ead
viaSingle Mode Fiber Optic Cabling

1 Patch Cable Connectiois part of the Open Path (OPX) Head Assemblyfittimgs and
lengths of cabling are included
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Installation

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

1. Area ClassificatioMhere are two options available for the GasFindgiG Page |17

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 installedhén 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 60and the GasFindefdC will be exposed to direct
sunlight, it is recommended that a sunshade be installed to minimize the radiant heat
exposure on the enclosure.

While best efforts were made during the design and equipment configuration selectiomjtastant
to ensure that theRemote Point (RPX) ProBesembly is suitable for use within the desired
environment:

1. Area Classificationf the GasFinderBAC is suitable for use within a Hazardous Area, then the
Remote Point (RPX) ProBssembly is certéd for use with Class 1 Div/Zone 1, IIC (Groups A,B,C,D),
T5 Applications.

2. Environmental Condition§'heRemote Point (RPX) Prolesn be mounted in locations that have an
ambient temperature range fronrb5 to 70C

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Below are the installation instructions for the installation of a GasFirt#3and arRemote Point
(RPX) ProbAssembly:

Installation Step

Description

Unbox
GasFinderaviC
Assembly,
Remote Point
(RPX) Probe
Assembly, and
any Accessories

1. Ensure that akkquipment orderecandshipped 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 damage to the freigbarrier 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

e |

OE }

M B i

Analog Module: 4 or 8 Loops
Relay Module: 6, 12, or 18 Outputs
o

-

R

- —
Channel Ogfion (20r4) \ | Area Cidssification(GP or NA)
( \ )

1/
Target Gas Opfion 1& 2

b
© © © ©

view B-B

LX S a8 NX

e (

Note:C2 NJ  RRAGAZ2Y I RSGIFAT X
Arrangement; GasFinderdC withRemote Point (RPX) Probed & S Y 0 f
G Ly ad NHzY Sy (GasFindetdCivith 8&nidte Point (RPX) Probe
l3aSY0f @PLIRTE O
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Confirm
Mounting
Requrements

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 structure or Unistrut infetening in a
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 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
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Note:C2NJ F RRAGAZ2YFf RSGOFAf S LI SFasS NJ
Arrangement; GasFinderdC with Remote Point (RPX) Probed & SY 0 f & ¢
G Ly ad NHzY Sy diGasFindetdvCvith 8&nibte Point (RPX) Probe
laaSYot@dLIRTED

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

GasFinderaMC analyser. They are located on eactheffour 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 bolt size used to mount the GasFindd3
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 fooorners of the instrument. The bottom two
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 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 GasFindefBIC 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 GasFuoer3-MC can weight ujpo 14.6 kg (32.2 Ibs) and it is important that tf

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  RRAGAZ2Y It RSGOGFAf ST LI SFasS NXF
Arrangement; GasFinderdC withRemote Point (RPX) Probel &8 SY 6 f & ¢
G Ly aid NHzY Sy dGasFindetidvC{vith 8&nidte Point (RPX) Probe

l 3aSY0f @dLIRTE O

Open the
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 |23

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

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

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 |25
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)

GasFinderaviC
Internal Wiring
Overview

s

Note: For additional detail, please reference the following documniermppendix

s s B

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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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

+1.780.488.5173 +1.780.488.0780 boreal-laser.com
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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 Use four3/8¢-16 x 2.7% boltsto fasten theRPX probé¢o the intended mounting

Remote Point plate.
(RPX) Probe

MEMNO. | PART NUMBER DESCRIPTION i
1 ’:‘“%’Tf” NFA: Previously built in this instruction 1
2 INCP-1004T15 'oint probe bottom clamp, RPP 2
3 NCP-100416 Point probe clomp plate, RPP i
4 NCP-T00417 Point probe fop clomp, RPP 2
S NME-100331 Bolt Hex Head 3/6-16,275 5% 4
é NME-100265 Screw,SHC Hex,1/4-20,3/4" SS 8
RSUFATf Z

Note:C2NJ F RRAGAZ2Y I €
Arrangement; GasFinderd/C withRemote Point Probe 3 4 SY 06 f & ® LJR

LX SI a8 N&E

Connecting the | Unclip latches on th&emote Point (RPX) Proteeremove the back covelUnclip

Remote Point grounding cable to fully remove back cover.

(RPX) Probe

[@l

q

For best results, feed CAT6/5e Cable, then the Fiber Optic Cable through the
conduit connector.

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

> +1.780.488.5173 F+1.780.488.0780 W boreal-laser.com
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Fibre Optic Connections:
The fibre optic couplings
are FC/APC and are usec
to comect two FC/APC
fibre connectors. There is
a key on the connector
barrel to align with the
keyway in the coupling.
The key and keyway
must be engaged in
order for the connection
to be made correctly.

Cleanliness:

It is of paramount importance when deadj n
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 kfipld the
end of the connector perpenditar to a clean
section of tape Gentlymove the connector tip il figure eightmotion two or
three times.The connector is now cleaned, and may be inserted into the coup
The cleaning tape is held in a dispenser which exposes a new section of tape
needed.Do Notuseother methods or solutionto clean the fibre optic tip.

Ensure that alignment of the polarization pin on the FC/APC Connection is
orientated correctly.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Connect the CAT6/5e cable into the RJ45 Connector.

Once completeensure connections are secureyattach the grounding cable an
rear cover ensuring both latches are firmly secured.

Install
Measurement
Head Junction
Box

Run/route cabling through desired locations. If Remote Point (RPX) Probas
a Measurement Hedh Junction Box, we recommend mounting it withiccessible
proximity for easy accesssingthe Alignment Kit.

The Measurement Head Junction Box progideich easier access than the
RemotePoint(RPXProbeto connect alignment tools such as the Visible Laser
the Remote Light Meter (RLM).

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

Gasfinder3-MC Overview

Note:C2NJ  RRAGA2YFE RSGFAE S LX SFasS NE
Arrangement;, GasFinderdC withRemote Point (RPX) Probed & SY 0 f & ¢

Connecting
Filbre and CAT6
Cabling in
Measurement
Head Junction
Box

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Connecting
Fibre and CAT6
Cabling in
GasFinderaviC

Ensure that the Fibre Cable and CAT6/5e Cabling fromRaciote Point (RPX)

Probeare matched and paired to the appropriate channel (e.g. Fibre Optic an
CAT6 from Measurement Head #1 goes to Channel #1). We recommend labg
to easily identify which cables belong to whigRBmote Point (RPX) Probe.

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 Connector is
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
tfSFAaS aSS a4/ 2VYYASBsRireME dithRem&ePpint {(RRXG Bribea 8 SYf & ®LIRF ¢
for record keeping while commissioning.

Recommended Equipment:

Page |35
In addition to the GasFindefglC andRemote Point (RPX) ProAssemblies, we recommend the
following accessories to assist with commisgigrand orgoing preventative maintenance.

¢tKS AyailiNdzOlAizya o6St2¢ AyOf dzRS ( K-SAK)zndits éitents 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

I Other Useful Components

IR Card, Small Retro-Arrays, & Bulkhead Connectors

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

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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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.

Page |36

Start-Up Sequence| Boot-up ScreenThis screen should last for 1% Seconds

System Boot Page Splash Screen

1PM HWW: Rew. A8, FW: 1.0.6
LCO Firmmiare Version: 2.0.26tho/l. SLCDA3 "ATOAITNZY
LCD Images Versian: v1.0.5

Woe: 3.271 Supply Voitage: 11.418 Battery Voltage: 3.105
EEPROM Prasent. MAC: D8 80 36 58 20 AT

EEPROM Parameter Block Valid

MPL3115 Pressura (kPa) 93,900 Temparatura (C): 37.187

Serial FLASH 1 Manufacturer |0: 20 Device ID: BA Size: 18

Serial FLASH 2 Manufacturer (0: 20 Device ID: BA Size: 21

Eternet PHY ID:00221580 B OR E n l
Digital Board: . Message Received.

Lasar Driver Version: 1.3¢

$D-Card Detected

SD-Card NO NAME 20684M8 FAT3Z
Restoring parameter table: done.

Ciearesion Tale & Retond STARTING...
Light Table & File not found
Initiakzing >>»»333333233

Inner/Outer TEC Warddp ScreentHere youwill see the Inner and Outer TEC
temperatures stabilizeThe setpoint and actual temperature is displayed
9 This screen should take 80 seconds to complete.

Warm-up Screen
5 =

System Warming Up

OTEC: (30.00) 29.98 stabilized
ITEC: (25.00) 16.34

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Overview Pagednce the system warrap is complete it will launch in the
Overview pageshowingavailable channels touching anywhere on this page
take you to the home page

Page |37

Ceonce nimion Linit ppam

4 Channels

Home Page an8tatus IndicationOn the home pagéhere is a circular status
indication that has three possible states: Green, Blue, and Red. By cIick‘i\ng
thecircularsatuso dzi G 2y > @2 dzQf t &SS GKS SEK

- ~a e .y
0 HF 0.1 ppmm Rx R2 6 R2 Low Bad Ramp Fault ‘2‘
gl 2 Calibration Error :
— 15 0 3 Low Light Light Level Error )
€ A / \" huid = £ DMA Fault Ramp Sync Fault |
£ 10 E | OverRange Laser Diode Fault
& /\___’J & Not Centered Least Squares Fault
J 5 Ref Cell Error Centering Out of Limits
Not Calibrated DA Least Squares Fault
Status o Aim Data NAN Error DA Leven-Maq Fault
> Stray Ramp LIA Timeout ]
@ H = Z
;a — — ~L” =2

1 Red: This is a general fault condition stating that the GasFinder is not g
to generate a concentration measurement. User intervention may or mg
not be required.

9 Blue: Ths is to indicate that the GasFinder is going through its routine li
centering procedure. This typically occurs once a minute and can-8ast 1
seconds. No user intervention is required.

1 Green: This means the GasFinder has poweffault codes are presgn
and enough returned laser light to perform its analysis

Normal Operation | The GasFindetBIC will be functional once powereBault conditions will be

removed once th&kemote Point (RPX) Prolere dtachedandhaveenough

returned laser light (Rx) to function.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Laser Power Level
Channels #4

It is recommended to check tHeaser Power Levat the GasFinderaviC
Enclosure, Measurement Head Junction Box, and Measurement Head

There should be less thandB lossfrom the GasFinder8/C to theRemote
Point (RPX) Prob# there aregreaterlosses than 1B then clean connections
again and straighten out sharp bends in the fibre optic cabling.

wWSO2NR (KSaS ydzyoSNE 6 Al KAgGasFikders o
MC withRemote Poin(RPX) Probe & & SYf & ®LIRT £

Configurable
Variables

There may be additional variables that need to be configured to optimize th
installation:
1. System Parameters:
Units of Measure: ppam, ppm, mg/Nm3
R2 Cubff Limit: (0.85 If required)
Temperature Compensation: Static, Internal, Inputs
Pressure Compensation: Static, Internal (Recommended), Input
Low Light Delay:-800 Seconds
Save Arrays to Log Fil€3N(Defaul) or OFF
Channel Specific:
1 Path Length:
1 Cable Length Compensation:
1 ChanneDescription:
3. Cansiderations for alarm settings
1 <elect appropriate alarm thresholds
1 Be mindful of background concentrations (e.g. Methane 2 ppm
Carbon Dioxide 46600 ppm)
4. Outputs:
1 Analog Loops:
A Configuration: Variable, Range, and HARRTameters
A Status: 2.7mA Low Light, 3.6mA General Fault
Dry-Contact Relays: Variable, Set Point
Modbus: Addressable Registers (ppm path length, ppm, light
level, R2 Confidence Factor, Status, Ref Light, Ref R2, Ref
Concentration)

5. Inputs:
9 Analog InputsTemperature + Pressure Compensation

= =4 =4 -4 -8 -9

N

= =

Forcing Outputs

Test Analog anRelay @tputs for proper function.
i. Force Analog Outputs: Concentrations and Faults
ii. Force Relaputputs

Menu: SettingBhSystemParameterfhOutput ForcingbAnalog Module or

RelayModule.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Preventative Maintenance
Below are the typical steps to perforthe manufactures recommenddéreventative Maintenance.

PM Step

Description

Preventative
Maintenance

The GasFindefBIC requires very little preventative maintenance. It is
recommendedo inspect the system and record system performance
indicators to trend the operation of the system. This can be accomplishe
following the steps below and filling out the required information on a
Preventative Maintenance Record sheet provided by BloraserTo
schedule a preventative maintenance visit from a trained technician.
Contact Boreal Laser 8upport@borealaser.comor the local distributor
within the installation areahttps://boreal-laser.com/distributors/

Visual Inspection of
Physical Equipment

Boreal Laser recommends completing a visual inspection of the equipm
Check that the system is on and functioning with no fault cod#snabled
channels are generating readings and have returned laser light. Visual
inspection includes the analyzer enclosure mounting structures and cab
The cabling to the measurement heads to be free of damage. The
measurement heads, optical patmdretro arrays are to have a clear line
sight with no large debris on window material. The mounting structures 1
be free of damage.

Fill out PM Check
Sheet

Boreal Laser recommendiiing out a preventative maintenance check
sheet once a month. The PM sheet tracks system diagnostic values ove
life of the installationMaintaining a record of these values will establish ¢
reference baseline to the values recorded at time of instalfatiad
commissioning.

Questions or require
assistance?

For assistance with preventative maintenance tasks
1. Call or email your Localdbibutor: https://boreal-
laser.com/distributors/
2. GetaholdofB&Ff [lFaSNRa ¢SOKYyAOFf ({
1 Phone #: 17804885173 Push 2 for Support

1 Email:Support@borealaser.com

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Quarterly Diagnostic Data Review and Calibration Extension Certificate:

If the GasFinder unit continues to operate without fault codes, the system is still within calibration and

gAftft O2ylUAydzS (2 LINPOARS | OOdzNX GS FyR NBfAlFofS RE
maintenance and/or regulatory reporting obligati®may require that proebf-calibration and/or re
OSNIAFAOFGAR2Y R20dzYSyidl GA2y KIFISS I aOdzNNBy (i Page |d0S ¢

With the Quarterly Data Review Package, it is possible to get a Calibration Certificate Extension with a
GOMBNY &G RIFGS¢ 6A0GK2dzi aSyRAy3a GKS DFACAYRSNI dzy Al 3
.2NBIf [lFASNRE ¢ SOKYAOI f-chedzthht@sdklkey did&ghostic dagh toleISINGF 2 NI
operability.

The Quarterly Data Review Package rezpithe following diagnostic data from the customer: Boreal

Laser provided Preventative Maintenance Sheet,[Baily Lodfiles, and at least 1 Array Transfer. This

information is to be sent to support@borekaser.com every three (3) months. At all fodjy Quarterly

RFEGlI NB@GASgax . 2NBIFf [FaSNna ¢SOKYyAOFf {dzLJJB NI ¢S
performance.

Contact your local distributomiwvw.boreatlaser.com/distributo) or Support@borealaser.confor
more information about this service.

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

The following items are not a requirement of the manufacture but are an optional preventative
maintenance step if the endser choses to do so.

PM Step

Description

In-Line Response
Cell

In-Line Response Cell
For all GasFinder Analyzers and Measurement Heads

Provides end-to-end test with actual target gas

j| Bump, Challenge, and Verify

Fiber-In/Fiber-Out Connections

Enable remote validation from multiple locations

Additional safety measures for small volume of gas

I Double Containment Design

HF, HCN, NH3, and CH4

I Target Gas Availability

The InLine Response Cell is to be connected in series with the fiber optic ca
anywhere between the GasFindek8C, Measurement Head Junction Box, ang
the Remote Point (RPX) Probe

mi

If there is not enough laser light for the GasFind®IG to generate a ppm)
concentration, then you may need to use a piece of Grey Tape-Retay to

shorten 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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Fibre Optic Connectionghe fibre opic couplings are FC/APC and are used to
connect two FC/APC fibre connectors. There is a key on the connector barrg
align with the keyway in the coupling. The key and keyway must be end@age
the connection to be madproperly.

Cleanliness:

It isof paramount importance when dealing with fibre optic cables that clean
work practices are followed. It is important to clean the tips of connectors be
inserting them into the couplings. Using the fiber optic cleaning tape from the
alignment kit, holdhe end of the connector perpendicular to a clean section
tape. Gently move the connector tip in a figure eight motion two or three timg
The connector is nowleaned andnay be inserted into the coupling. The
cleaning tape is held in a dispenser whictposes a new section of tape as
needed.Do Notuseother methods or solutionto clean the fibre optic tip.

Questions or
require
assistance?

For assistance with preventative maintenance tasks:

1. Call or email your Localdiibutor: https://boreal-laser.com/distributors/

2.DSG I K2fR 2F . 2NBIf [FaASNRa ¢SO
1 Phone #: 7804885173 Push 2 for Support

1 Email:Supmrt@boreatlaser.com

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

Below are troubleshooting activities that could be common to the GasFiFd€rand theRemote Point
(RPX) Probe assembly

Very Basie If the GasFinderBAC is operating properly, the following should happen: Page |43

1. Analyzer is pwered on,HMI Touchscreen is pand Startup complete
2. Measurement headlconnected, aligned, and returning laser light
3. Status indicatorGreenand readings on all channels are being updated

Fault Condition Corrective Action
Power Related lage | Symptom: HMI Touchscreen or LEDs on Modules do not turn on.

Recommendation:

1. Check supplpower (12-28 VDC)

2. Check polarity

3. Check fuse in GasFinder

4. Ensure proper grounding

5. Ensure connections are fully inserted and tightened

Intermittent Low SymptomsStatus goes in and out of LowRX Status or 2.7mA on Analog
Light(LowRX) Loop.
Recommendation:

1. Investigate if intermittent beam blockage is caused by transient
2 0 & OdzNJ (delig sbeam, & €t dhen implement a time dels
or cleaning of probe screens using clean compressed air

a. If cause of obstruction is intermittent then consider
implementing EndJser configurable time delay via the HMI
Touchscreen.

2. If no obviousobscurationsare present during low light events then
investigate if the fiber optic cabling between the GasFined(3 and
Remote Point (RPX) Probee not properly inserted, loose, diroken.

a. Toinspect for broken fiberconnect the visible laser and look f
any vsible losses of the light within the fibre. The most comm
place for fibre optic cabling to break is at the green boots.

3. If fiber appears to be unbroken, clean all FC/APC connections using
appropriate fiber cleaning tape, and ensurechnections are properly
aligned in the keyway and fastened.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Continuous Low Light
Status (LowRX)

SymptomsThe GasFinderBIC continuously maintains a Low Light status
code.

Recommendation:
1. Look for obstructions withithe active measurement path of trePX
probe.

2. Visually check if either of tHePX prober retro-reflectorwindows are

dirty or obstructed (e.g. dust covereasidue, debrigtc.).

Clean probe using water and clean compressed air if required.

Check fibre and signal connections from anaiya Measurement Head

Ensure fiber connections are secured with the key in the keyway an

Cat6 ethernet cables are fully inserted.

5. Check for Laser Power at the GasFined3, Measurement Head
Junction Box, anBPX prob&easurement Head.

a. Be sure to thoraghly clean each of the FC/APC Connections
remember to ensure that the key is in the keyway.

b. Connect the visible laser and look for any obvious laser light
from the fibre. Be sure to check the fibre by the green bass
this is the most likely pke for the fibre to break.

i. Note: it is normal to have a bit of laser light pass
through the bends

c. Iffibre is broken, call your locBistributor or Boreal laser to
order a replacement part

ko

Not Centered/Not
Calibrated/Calibration
Error (Intermittent)

Symptom System intermittently displays status code.

RecommendationT his is most likg just the GasFinder®IC performing its
routine line centeringand no intervention is required.

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

Page |44



BORERAL

Not Centered/Not
Calibrated/Calibration
Error (Contimous)

Symptom:Either orall these fault codes remain continuously

Recommendation:
The system may have lost its ability to line centgr power cycling the
system If issue persists after restart:
1. Call or email your Localdbibutor: https://boreal-
laser.com/distributors/
2.DSG I K2fR 2F .2NBIf [l aSNna ¢
1 Phone #: 7804885173 Push 2 for Support
9 Email:Support@borealaser.com

Reference Cell Error

Symptom:System displays fault cod&ef Cell Errdr

Recommendation:
1. Check to make sure that the Ref Cell Light, Ref Cell Quality, and Re
Concentration isvithin tolerance(refer to PM sheet):
a. Settings> System ParametersPage 2> Reference Check
2. HF Reference cells will eventually permeate and éuseentration All
other gases are unlikely to losencentration A replacement Referencs
Cell may be requed.
3. Call your local Distributor or Boreal Lasedtscuss servicing the
Reference Celbr for further assistance andiagnosis.
a. Note: Due to Dangerous Goods regulations, it is not possible
ship a replacement Reference Cell on its own. In most cHees
Analyzer Board Stack is to be shipped back to Boreal Laser f
CheckUp and Calibration.

Nuisance
Concentration Alarms
with Target Gas
Present

Symptom:Normal operational activities are causing Hi oiHiAlarms

Recommendation:

1. Open Path Gas Detection differs from Traditional Gas Detectionlyna
because of these reasorisarge Area Coverage, Speed of Response,
Detection Limits

2. It could be possile that:

a. Operational activities need be reviewed to mitigate known
releases

b. Either the Hi or HHi Alarm set points need to be increased (e
assumed path length is too short) or logic within the DCS/PL
needs to increase the number of consecutive secdhdsa Hi

or HiHi Alarm needs to be present for alarm to activate.

12846-146 Street NW, Edmonton, AB, CA T5L 2H7 +1.780.488.5173 +1.780.488.0780 boreal-laser.com
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Nuisance
Concentration Alarms
with no Target Gas
Present

Symptom:With no target gas being present the system occasionally and
intermittently hasconcentrations exceedgthe Hi orHi-Hi set points
causngfalse alarms.

Recommendation:

1. Ensure that Hi and HHi Alarms are set within Actionable Concentratic
and above theMinimum Recommended Alarm Thresholds (which is t
times (2x) the stated Minimal Detectable Limit).

a. Target Gas Specifications can be found on page
i. Check to ensure that a suitable RAtoff Limit is
implemented. If so, raise it to a recommended
maximumof 0.95.

Any other Fault Code

Recommendation:
1. Call or email your Localdbibutor: https://boreal-
laser.com/distributors/
2.DSG I K2ftR 2F .2NBIf [l aSNna ¢
1 Phone #1-780-4885173 Push 2 for Support

1 Email:Support@borealaser.com
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Page |46


https://boreal-laser.com/distributors/
https://boreal-laser.com/distributors/
mailto:Support@boreal-laser.com

rHiy,,

BORERAL

Power, Communications, and Outputs Overview

The GasFindefBIC Power terminals, Communications, and Outputs are all located withiAribly/zer
enclosure mounted to a standard din rail.

PM Step Description
GasFinderaviC
Enclosure Overview

Page |47

GasFinder3-MC (Multi-Channel) - OP-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

Power (24 VDC) + Communication
HART 7 via Analog, Relay Outputs, MODBUS, Etc.

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

Power and
Communication Din

Rail Power + Communication Modules

Modular Design means Field Expandable or Replaceable

Up to Four (4) Relay Modules
Six (6) Voltage Free Dry-Contact Relays per Module

Up to Two (2) Analog Modules
Four (4) HART 7 (via 4-20mA) Loops per Module

—____ | MODBUS via RS-485
') Access to all sample and diagnostic data

Power + Cartridge Fuse
24 VDC @ 20 Watts with 5x20 mm, 4A, Fast Fuse
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Laser Analyzer
Module Connections

Laser Analyzer Module Connections
Terminals for Power, Analog, Relay, and Modbus

24VDC 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

1 24 VD@owerlnput +4AFuse:The GasFindefBIC (MultitChannel)
is powered with24 VDC and under normal operation draws 20
watts. Upon powering the systenthere is an IrfRush Current of
3.1A (ForHydrogen Fluorid&ystem¥yand2.5A For All Other Gasgs
for a period of 100m<On the power input terminalgs a field
replaceabledA Fast Blow Cartridge Fuse-28mm).

1 One (1) Analog Output-rom the Laser Analyzer Module within th
GasFinderdMC,there isone (1) HART 7 over Analog Outpuhbich
is Nonlsolated and Active (Source).

1 One (1)Relay OutputFrom the Laser Analyzbtodule within the
GasFinderaMC, there ione (1) Discrete Outpwivhich is Voltage
Free andated for1A Max.

1 MODBUS via R#35:All variables generated by the analyzer are
Addressable Register®lease refer to theagister assignments
tables in the Modbus RS485 Section.

Analog Modules

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