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Thank you for selecting th&coemSerinus 55ulfur Dioxide & Hydrogen Sulfide Analyser

The Serinus series is the next generatiorAobemdesignedand manufactured gas analysefThe
Serinus 5MWill cycle betweersulfur dioxide (SQ) and hydrogen sulfide @3)measurements over a
range of 62 ppmwith a SQlower detectable limit of B ppb.

This User Manual provides a complete product description including operating instructions, calibration
and maintenance requirements for ti&erinus 51This manual is valid for the most recent version of
the Serinus 5ivhich includes the nevuto ranging?ower Supply, Main Controller PCA and Rear Panel
PCA.

Reference should also be made to the relevant local standards, which should be used in conjunction
with this manualSome of these standards are listed in this manual.

If, after reading this manual you have any questions or you are still unsure or unclear on any part of
the Serinus 5]1please do not hesitate to contagtcoemor your localAcoemdistributor.

Please help the environment and recycle the pages of this manual when
you have finished using it.

~ A

b2dAOS

The information contained in this manual is subject to change without noficeem Australasia
reserves the right to make changes to equipment construction, design, specifications and/or
procedures withounotification.

Ecotech Pty. Ltd. Has changed its trading hame to Acoem Australasia

Copyright © 208. All rights reserved. Reproduction of this manual, in any form, is prohibited without
the written consent of Acoem Australasia.

This work is copyright. Apart from any use permitted under the Copyright Act 1968, no part may be
reproduced by any process, hor may any other exclusive right be exercised, without the permission of
Acoem, copyright © 2026

CAUTION
Hazardous voltages exist within the analy$#w.not remove or modify any of

the internal components or electrical connections whilst the mains power ig
Ensure the mains power lead is maintained in a safe working condition

The analyser lid should be closed during normal operation to comply with
regulations.
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To reduce the risk of personal injury caused by electrical shock, follow all safety notices and warnings
in this documentation.

If the equipment is used for purposes not specified Agoem the protection provided by this
equipment may be impaired.

Replacement of any part should only be carried out by qualified personnel, using only parts specified
by Acoemas these parts meet stringedicoemquality assurance standards. Always disconnect power
source before remowig or replacing any components.

2 | NNJ y @&
This product has been maradtured in an 1ISO 9001/ISO 140@tility with care and attention to

quality.

The product is subject to a 2donth warranty on parts and labour from date of shipment. The
warranty period commences when the product is shippexshf the factory.Lamps filters andother
consumable items &rnot covered by this warranty.

Each instrumentis subjected to a vigorous testing procedure prior to despatch and will be
accompanied with a parameteist and a multipoint precisionheck thereby enabling thiastrument
to be installed and ready for use without any further testing.
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Our qualified and experienced technicians are available to provide fast and friendly service. Please
contact either your local distributor gkcoemrepresentativeregarding any questions you have about
your instrument

Service Guidelines

This manual is designed to provide the necessary information for the setup, operation, testing,
maintenance and troubleshooting of your instrument.

Should you still require support after consulting the documentation, we encourage you to contact your
local distributor for support.

To contactAcoemdirectly, please enail our Technical Support group at
supportem@acoem.

Please contet Acoemvia your local distributor andbtain a Return Material Auth@ation (RMA)
number before sending any equipment back to the factory. This allows us to track and schedule service
work and to expedite customer service. Please include this RMA number when you return equipment,
preferably both inside and outside the shippipackaging. This will ensure you receive prompt service.

When shipping instrumentation, please also include the following information:

Name and phone number

Company name

Shipping address

Quantity of items being returned

Model number/s or a description of each item
Serial number/s of each item (if applicable)

A description of the problerand any faulfinding completed

= =4 4 A -4 -a -a -2

Original sales order or invoice number related to the equipment

Foreword Pagel3
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This declaration applies to tigerinus 5Bulfur Dioxide & Hydrogen Sulfide Analy@@manufactured
by Plot No 57 Pithampur, Sector 2, Indore, Madhya Pradesh 454775, Tiwanstrument to which
this declaration relates is in conformity with the following European Union Directives:

CouncilDirective of 15 December 2004 on the approximation of the laws of Member States relating
to electromagnetic compatibility (2004/108/EC)

The following standard was applied:

EN613261:2013 Electricalequipment for measurement, atrol and laboratory use EMC
requirementsg Part 1: General requirements.

Immunity Requirements ENM13261

IEGC610004-2 Electrostatic discharge immunity
IEG610004-3 Radiated RF immunity

IEG610004-4 Electrical fast transient burst immunity
IEG610004-5 Surge immunity

IEGC610004-6 Conducted REnmunity

IEG610004-11 Voltage dips and interruption immunity

Electromagnetic Gmpatibility EN613261

CISPR1 Radiated RF emission measurements

CISPR1 Mainsterminal RF emission measurements
IEG610003-3 Mainsterminal voltage fluctuation measurements
IEG610003-2 Powerfrequency harmonic measurements

Council Directive of 12 December 2006 on the harnsatiion of the laws of Member States relating
to electrical equipment designed for use within certain voltage limits (2006/95/EC)

The following standard was applied:

EN610161:2013 Safety requirements for electrical equipment, for measurement control and
laboratory usg(3 edition) ¢ Part 1: General requirements

For protection against:

Electric shock or burn 1 Effects of fluids and fluid pressure

Effects of radiation, including lase
sourcessonic and ultrasonic pressure

Mechanical ldzards T

Excessive temperature _ _ _ .
1 Liberated gases, explosion and implosic

=A =4 =4 =4

Spread of fire from the equipment
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Damaged Shipments

Inspect all instruments thoroughly on receipt. Check materials in the container/s against the enclosed
packing list. If the contents are damaged and/or the instrument fails to operate properly, notify the
carrier andAcoemimmediately.

The following documents are necessary to support claims:

Original freight bill and bill of lading
Original invoice or photocopy of original invoice

1
1
1 Copy of packing list

1 Photographs of damaged equipment and container

You may want to keep a copy of these documents for your records.

Please refer to the instrument name, model number, serial number, sales order number and your
purchase order number on all claims.

1 You should also:
1 Contact you freight forwarder for an insurance claim

1 Retain packing material for insurance inspection
Shipping Discrepancies
Check all packages against the packing list immediately on receipt. If a shortage or other discrepancy

is found, notify the cafer and Acoemimmediately. Acoemwill not be responsible for shortages
against the packing list uggs they are reported within seven days

Contact Detalls

TechnicaBupport: supportem@acoem.com
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Protective conductor terminal IEC 60416017

Alternating current IEC 60416032

& Caution, hot surface IEC 60415041

Caution, risk of danger.
Refer to accompanying documents

ISO 700@434

Caution, risk of electric shock ISO 38646036
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Manual PN: M010040

Currentrevision: 3.1

Date released: 29 May 2026

Description: User Manuafor the Serinus 55ulfur Dioxide & Hydrogen Sulfide Analyser

This manual is the full user manual for fBerinus 55ulfur Dioxide & Hydrogen Sulfide AnalySéhis
manual contains all relevant information on theory, specifications, installation, operation,
maintenance and calibration. Any information that cannot be found within this manual can be
obtainedby contactingAcoem

This manual usesrossreference links extensiveljiroughout this manual. fie hot keys below will
greatly reduce the amount of time scrolling between references:

1 You caraccess thdinksby pressing the following
> CTRL + LEFT MOUSE CMG€ to the link location

1 You can switch between linky pressing the following
> ALT + LEFT ARROW KEY: Returns you to previous Link
> ALT + RIGHT ARROW KEY: Swaps back

Tablel ¢ Manual RevisionHistory

Edition Date Summary
1.0 October 2008 Initial release
2.0 January2013 New Chassis

Updated menu system

Added Bluetooth menu

Serinus Remote Android App
Rack mount procedure updated
Analog Output Calibration

2.1 March 2014 SQ selective scrubber humidifier added
2.3 April 2014 Auto-Ranging Power Supply Added
Main Controller and Rear Panel PCAs
changed.
3.0 February 2015 Updated to align with V3 instrument build

Addition of humidifier
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Edition Date Summary

31 May 2026 Incorporated corrections to figures, tables, ai
section references. Revised calibration and
maintenance procedures. Clarified installatio
instructions. Corrected typographical and
formatting errors throughout the document.
Added Section 1.5.17USB Memuoy Stick,
including functionality, formatting procedure,
and usage precautions. Updated related cros
references in the Installation and
Troubleshooting sections.
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1.1 5SaO0ONARLIAZ2Y

The Serinus 51 9B1,S analyser uses UV fluorescent radiation technology to d&teiétr Dioxide and
HydrogenSulphideto a sensitivity of 0.5 ppb in the range eR@pm.

This section will describe ¢hspecifications of the instrumeras well as the main components and
techniques used to obtain stable gas concentration readings.

1.2 { LISOAFAOF GA2Y A

1.2.1 Measurement
Range
0-2 ppm autaanging

Lower detectable limit0.5 ppb or 0.2% of concentration reading, whichever is greateith Kalman
filter active

1.2.2 Precision/Accuracy

Precision

0.5ppbor 0.15% of reading, whichever is greater
Linearity

+1 % of full scale (from best straigtihe fit)
Noiseat Zero

<0.15 ppb

Response Time

60 seconds to 9%o

Sample Flow Rtes

0.700slpmH,S Cycle

1.400 slpm S£XCycle

1.2.3 Calibration

Zero Dift
Temperature dependant: 0.1ppb per °C
24 hours: <1.0ppb

Introduction Pagel<
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30 days: <1.0ppb

Span Dift

Temperature dependant: 0.1% per °C

24 hours <0.5% of reading
30 days: <0.5% of reading

Operating voltage

100-240VAC, 50 tdOHz (autoranging
Power Consumption

255VA maxtlypical at start up)

180VA after warrup

Ambient Temperature Range
5°C to 40°C @1°F to 104F)
Sample Pressuredpendence

5% change in pressure produces less tharf¥adhange in reading

Maximumaltitude: 3000m above sea level

Analog Output

1 Menu selectable current output of-ROmMA, 220mA or 420 mA

1 Voltageoutput of 0 to 5V, with menu selectable zero offset #05% or 10%

1 Voltage output of 0 to 10 V, (configured using jumpers (JP3) on rear panel PCA)

1 Range: 0 to full scale from@O05 ppm to 620 ppm with %, 5% and 10x% offset
Analog Input

{1 Three analog vadtge inputs (6VDC) CAT | rated

Digital Output

1 RS232 port #1: Normal digital communicatiort@&rmination panel connections

1 RS232 port #2: Multidrop port used for multiple analysennections on a single RS232
1 USB port connection on rear panel
il

25 pin connector with $crete status and user control

Page20
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1 USB stick memory (front panel) for data logging, event logging and parameter storage
1 EightDigital Outputs, operollector maxd00mA each @ 12VDC (max total output 2A)
1 EightDigital Inputs, &VDC, CAT I rated.

Case [mensions

Rack Length (front to rear):
Total Lendt (with latch release):

Chassis Width:
Front Panel Width:

Chassis Height:
Front Panel Height:

Weight:

PPT YY)OdHODPpE
coy YY OHpODPmMED

nmMmy YY)cNetandlpding humidifier bottlg
NHP YY omc Phé D

Mco YYk!asS@a nw!
MTP YY O0c dheD

6cdn ¢

22kg

1.3 b2YSy Of I G dzNB

SO2 This is the abbreviation faulfur dioxide.

H2S This is the abbreviation fddydrogen sulfide.

Span A gas sample of known composition and concentration used to
calibrate/check the upper range of the instrument (sulfur dioxide).

Zero Zero calibration uses zero air (B€zrubbed ambient air) to
calibrate/check the lower range of the instrument.

Background This is the reading of the sample without sulfur dioxide present in

the measurement cell.

Multipoint Precision Check

A procedure to verify the linearity of the response of thetrument

Calibration The process of adjusting thestrumentto ensure that it is
measuring the correct concentration.
Zero Drift The change in instrument response to zero air over a period of

continuous unadjusted operation.

Automatic Zero:

The automatic zero performs a zero check at a specified time
through a 24 hour cycle which adjusts the lower limit of the
instrument.

Zero Air

Is purified air in which the concentration of 3{3 < 0.5 ppb with
water vapour of less than 10% RH. Sufficient purified air can be
obtained by passing dry ambient air through an activated charcoe
filter and a particulate filter.

External Span Source

Span gas that is delivered via an external accredited cylinder (e.g
NATA/NIST).

Sample Air

Sample air is defined as the sample before it has entered the
reaction cell, as distinguished from the exhaust air.

Introduction
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Exhaust Air Exhaust air is the sample air after it has passed through the
reaction/measurement/detection cell and is moving towards beinc
expelled from thenstrument

ID and OD These are measurements of tubing. ID is the internal diameter of
tubing, OD is the outer diameter.

Multidrop A configuration of multiple instruments connected via the same
RS232 cable.

Photomultiplier Tube A highly sensitive device which can detect extremely low levels o

light (photons) and multiply the electrical signal to a point where it
can be accurately measured. This is often referred to as a PMT.

Bootloader A program that checks whether the current firmware is valid,
executes the instrument warrap. The bootloader can be entered t
LINBaaAy3d GKS WbQ (Seé 2yl2késd ¥
after powerONand following the prompts. The bootloader enables
various low level recovery tools, including updating the firmware
from a USB stick.

PCA Printed Circuit Assembly. An electronic circuit mounted on a print
circuit board to perform a specific electronic function.

Slpm Standard litres per minute. This is the flow referenced to standarc
temperature and pressure conditions. For the purposes of this
manual, all flows are referenced to 0 °C and 101.3 kpa (1 atm).

1.4 . I O1 3 NIKd3y2 Rk

Sulfur Dioxide

Sulur dioxide is the product of the combustion «fulfur compounds and causes significant
environmental pollution. The main sourkef SQ in the environment are from various industrial
processes such as the burning of coal in power stations, the extraction of metals from ore and
combustion of fuel within automobiles.

Suliur dioxide is a noxious gas that can cause respiratory damage as well as impairing visibility when in
high concentrationsSulur dioxide also has the potential to foratid rain (HSQ) which causes health,
environmental and infrastructural damage.

HydrogenSulphide

Hydrogen sulfide is created through industrial processes. The main sources of anthropygengen
sulfide (HS) emissionsre from petroleum refineries, paper mills, coke ovens (aluminum, steel,
graphite,electrical and construction industries) and to a smaller extent tanneries.

Hydrogen sulfide is toxic to many parts of the hunbaly; it affectsthe nervous system most acutely
and also inhibits respiratioitseneral harmful levels éfydrogen sulfide (#)exposures aré-10 ppm;
symptoms caused biyhbS levels above this begin with eyetation and lead up to death.
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The measurement dulfur dioxide is based on classical fluorescence spectroscopy princiulks.
dioxide (S@) exhibits a strong ultraviolet (UV) absorption spectrum between 200 and 240an
SQ absorbs U\t this wavelength, photon emission occurs (0nm). The amount of fluorescence
emitted is directly proportional to the S@oncentration.

Sample

Calibration Valve
> Manifold S0O2 Scrubber

Backgrount

H2S Converter

Exhaust ————— Measurement Cell [@———] HydroCarbon Kicker |4 Valve Manifold  [————

Figurel ¢ SimplePneumaticDiagram

The Serinu81 follows these principles and measurement techniques:

1

Sample air is passed through a hydrocarbon kicker which removes hydrocadamasnmon
interferent).

UV energy fronazinc discharge lamp is passed through a UV Ipasg filter to produce radiation
at 214nm

The radiation is focused into the fluorescence cell where it is absorbed by tha@€zules
The S@molecules emit photons (fluoresce) uniformly in all directions

Wavelengths between 31850nm, which are specific to §@ass through a band pass filter where
they reach the photomultiplietube which measures thsignalintensity.

A reference detector monitors the emission from the zinc lamp and is used to correct for
fluctuations in lamp intensity
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< Light

Filter

Optical Bandpass

filters =

Photomultiplier Fluorescence
Tube Cell
310 - 350nm %
Reference
Detector

Figure2 ¢ OpticalMeasurementTheory

H.S is measured by first scrubbing the, 20t of the sample with aselective SQ scrubberand
convertingthe remaining:S into S@with a thermal converterThe sample is drawn into the reaction
cell where itis measured aSQ using the method outlined above.

The digital Kalman filter provides an ideal compromise between response time and noise reduction for
the type of signal and noigresent in ambient air analysers

The Kalman filter enhances measurements by modifying the filter time base variable, depending on
the change rate of the measured value. If the signal is changing rapidly, the instrument is allowed to
respond quickly. When the signal is steady, a long ratém time is used to reduce nois€he system
continuously analysebe signal and usethe appropriate filtering time.
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The major components ahe Serinus 5kre described below:

Sample Filter

I Hydrocarbon Kicker

| Charcoal Scrubber |

Optical Bench

Sample Valve
Manifold

SO; Scrubber |

Valve Manifold

Internal Converter |

Lamp

Reaction Cell

R, &
Water Reservoir I S : Reference Detector |

Figure3 ¢ Major Components
1.5.1 Calibration Valve Manifold

Refer toFigure3 for the location of calibration valve manifol@ihe calibration valve manifold switches
between sample, calibration and background gas.

Figure4 ¢ Calibration Valve Manifold
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1.5.2 Sample Filter Holder

Refer toFigure3 for the location of sample filter holder. Within the sample filter holder there is a
particulate filter. The particulate filter is a Teflomticron (um) filter with a diameter of 47 mm. This
filter prevents all particles larger than 5 um from entering tmeasurement system that could
interfere with sample measurement.

Note: The Emicron filter element should be replaced on a regular basis.

Figure5 ¢ Sample Filter Holder
1.5.3 Hydrocarbon Kicker

Refer toFigure3 for the location ofdual hydrocarbon kickerThedual hydrocarbon kicker removes
interfering hydrocarbons from the sample air. This is achieved by using counter current exchange,
where an air with a lower concentration of hydrocarbons moves in an opposite direction to air with a
higher concentration. The higitoncentrations of hydrocarbons diffuse through a selective permeation
membrane to the low concentration exhaust air and are removed. Increasing the flow of the low
concentration air also increase the rate of diffusion.

Figure6 ¢ DualHydrocarbon Kicker
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154 Zero Air Scrubber

Refer to Figure 3 for the location of zero air scrubber. The zero air scrubber is an activated charcoal
scrubber which draws in ambient air to credteS andSQ free air used for background corrections,
internal zero and bypass air for the dual hydrocarbon kicker, aiding in the removal of hydrocarbons
from the sample stream prior to entering the measurement cell.

Figure7 ¢ Zero Air Scrubber
155 Reaction Cell
UV lamp

The UV lamp is a discharge zinc lamp which emits UV radiation over a broad range

UV BandPassFilter

Theband pasdilter only allows UV at 214nm through into the cell.

Optical Band Bss Filter

The optical band pass filter is a coloured glass that only allows light of a speciiemgik through
to the PMT (310 t@50nm).

UV Grade Lenses

Two UV grade silica lenses are used in the optical path, the first {ptameex) to focus UV radiation
inside thereaction celland the second (btonvex) focuses the fluorescent light onto the PMT cathode
from the SQreactions.

UV Reference Detecta®: Preamplifier

The UV reference detector monitors the intensity of UV radiation enteringréfaetion cell This
measurement is used to compensate for variations in UV lamp oufjetpreamplifiercircuit board
converts the current signal from reference detector to a voltage signal and provides amplification.
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1.5.6 Optical Bench

Photomultiplier Tube

The PMT detects the intensity of light reaching it. Filtered light from the reaction cell is directed to the

ta¢ SylrofAy3d RANBOG YSIFadaNBYSyid 2F {hi O2yO0SyiN
handling this assembly, as exposure to stray extdighat while powered ON may cause permanent

damage to the device.

PMT High Voltage Supply arreamplifier

This is a single component within the PMT housing. Its function is to supply high voltage to the PMT
and to amplify the photocurrent signal from the PMT.

PMT Cooler

The PMT cooler ensures that th#P is operated at a constant 2&. This reduces the measurement
noise of the PMT.

1.5.7 SelectiveSQ Scrubber

The Sulfur Dioxide scrubber is a selective scrubber that capturedB@llows HS to continue
through to the internal converter.

1.5.8 SQ Humidifier

The lifespan of theSelectiveSulfur Dioxide scrubber is significantly extended by humidifying the
sample before it passes througfithe humidificatiorachievedby a permeable membrane which only
allows water vapor to pass from a crefimw of high humidity (called the sheath flow) which is drawn
from an externahigh humidity source (the air enteringater reservoij, to the low humidity flow (the
sample flow)No contaminants or gas can pass through this membrane.

159 Internal Converter

The internal converter uses high temperatures (3@0and a catalyst to convert ang$lin the sample
to SQ. This conversion is used fof3dmeasurements, on sample air which has previously had the SO
portion scrubbed from it.

1.5.10 Lamp Driver P&

The lamp driver PC@eneratesa high voltagg800 to 1100V), high frequencwoltageto start and
maintain the UV lamp at a constant intensity. The lamp current is set byngteument and is
maintained at35mA.

CAUTION
The lamp driver PCA contains high voltages. Ensure instrument is turneo

before accessing this component.
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Note: The lamp driver PCA is the same type as used on the Serinus 10 Ozone AsaiysieS1
on the lamp driver PCgetsthe lamp typefor which the driver is to be used@he correct setting
must be used or damage to the electrogimay occur. For the Serinuk(®hich measure§0,),
switches 1 & 2 must be in thie h bpésition and switches 3 & 4 must be in theC Copbsition
(referto Figure8 ¢ Lamp Driver PCA Type Jumper Setting (REV D)

Figure8 ¢ Lamp Driver PCA Type Jumper Setting (REV D)

1.5.11 Pressure Sensd?\

An absolutepressure transducer is mounted on theaction cell and used to measure the sample
pressure in theeactioncell. This pressure is used to check for flow and correct readings for pressure
variations.

Orifice
(In the Fitting)

UV Reference Detector
& Preamplifier

| Pressure Sensor PCA

UV Lamp| Lens (Plano-Convex)

UV Bandpass Filter| S :

Figure9 ¢ Reaction Cell Assembiyl

1.5.12 Pneumatic Tubing

The pneumatic tubing inside this instrument is specially designed for use in Acoem Australasia Serinus
instruments. It is flexible like silicone tubing with the added inner sheath of PVDF to prevent
contamination of the sample. Care should be taken whanaeng and inserting the tubing into the

fittings.
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Figurel0¢ AcoemTubing
1.5.13 Main Controller P@

The main controller P@ controls all the processes within thastrument As well as then-board
microprocessarit contains a battery backed clookalendar analog to digital converters and many
other circuits for signal processing and contiidie ambient pressure and chassis temperature sensors
are also located on this boar@ithemain controller P@\is locatedabove all other components within
theinstrument It pivots on hinges to allow access to the components underneath. The current revision
of the main controller PCA for which this manual applies, has many differences to previous revisions,
highlighted by the many vacanbmponent locations on the PCA.

CAUTION

Never place objects on top of the main controller®RS it may result in damag

1.5.14 USB Memory Stick

The USB memory stick supplied with the instrumentddtacal component for normal operatiorand
must remain installed at all times during use. It is located on the front panel of the analyser (refer to
Figure25).

The USB memory stick performs the following essential functions:

Sores instrument configuration and parameter files.

!

!

71 Facilitates internal data logging and event recording.

T Stores diagnostic and technical support files for troubleshooting.
il

Enables firmware upgrades and system recovery operations.

1 Saves automatic backups, including scheduled system snapshots.

Failure to keep the USB memory stick installed may residssof data logging, inability to perform
firmware updates, and limited diagnostic capability

Formatting Procedure

If the USB memory stick becomes full, corrupted, or requires reformatting, perform the following:
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1 Format the USB memory stick using:

o File System: FAT32 (Default)

o Cluster Size: 16 KB
1 Before formatting:

o Back up all existing data to an external device.
1 After formatting:

o Restore required files (if applicable) before reinserting the USB memory stick into the
instrument.

Notes and Precautions
1 Only use USB memory sticks supplied or approved by Acoem.

1 Do not remove the USB memory stick while the instrument is powered ON, unless instructed for
maintenance or data transfer.

1 Improper removal may lead to data corruption or system errors.

The power supply is a selbntained unit housed in a steel case designed to n#¢he relevant safety
and EMQCequirements.This new revision of power supply is different to the previous revision as there
is no need to set the operating voltage switch because it is autoranging.

The output of the power supply provides +12V, +82V and +3.3V to the instrument.

The on/off switch isdcated on the back panébottom right facing the rear of the instrumentt is
part of the power supply.

Communication between thimstrumentand either a data logger, laptop or network can be performed
with the following communication connections located on the back pameéér( to Figurel6). These
connections can be used fatownloading data, onsite diagnostics, maintenance and firmware
upgrades.

RS232 #1

This port is designed to be used for simple RS232 communication

RS232 #2

This port is designed to be used for simple RS232 communicatiomadtidrop configuration
USB

This port can be used fanstrumentcommunications with equipment through a standard USB port.
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TCP/IP (optional)

This port is best used for remote access and-tiead access to instruments when a network is
available to connect with.

External 1/0 Prt

Theanalog/igital port sends and receives analog/digital signals to other devices. These signals are
commonly used to activate gas imhtors or for warning alarms.

Analog Outputs

Theinstrumentis equipped with a maximum of three analog outputs for easbasured gs. The
outputs are menu selectablepltage output(0-5VDCr current output(0-20, 220 or4-20mA). The
current output can also be configured a voltage output of 0 to 10 by configuring the jumpers (JP3)
on the rear panel PCA.

Analog Inputs

Theinstrumentis also equipped with three analog voltage input&DC CAT 1) with reatibn of 15
bits plus polarity.

CAUTION

Exceeding these voltages can permanently damage the instrument and vo
warranty.

Digital Status Inputs

The instrumentis equipped witheight logic level inputs (6VDC CAT 1) for the external control of
zero/span calibration sequences.

CAUTION

Exceeding these voltages can permanently damage the instrument and vo
warranty.

Digital Status Outputs

The instrumentis equipped wi eightopen collector outputs which will convey instrument status
conditions and warning alarms such as no flow, sample nmetde

CAUTION
Exceeding 12VDC or drawing greater than 400mA on a single output tai a

greater than 2A across the eightitputs can permanently damage the
instrument and void the warranty.

Bluetooth

This allows for remote access of tiwstrumentto any Adroid device with the Serinus remote
application installedlt uses Bluetooth to control thstrument, view parameters, download data and
construct realtime graphs.
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Packaging

The Serinus® 51 is transported in packaging specifically designed to minimise the effects of shock and
vibration during transportation. Acoem Australasia recommends that the packaging be kept if there is
a likelihood that the instrument is going to be retded.

Note: The red plastic caps that seal the pneumatic connections during transport must be ren
prior to operation.

Items Received
With the delivery of the Serinusl5the user will receive the following:

Table2 ¢ List of ltems Received

Item Name Part No. Image
AcoemSerinus % analyser E02003 Refer toFigurell, callout 7.
Product Resources USB Stick H03013701 Refer toFigurell, callout 10.
Manual (hardcopy optional) M01008 -
USB Memory Stick H030021 Refer toFigurell, callout 9.
Humidifier Bottle Assembly H012155 Refer toFigurell, calloutl13.
USB Cable COM1440 Refer toFigurell, callout 8.
Keys for Slam Lock - Refer toFigurell, callout 11.
Data Sheet - Refer toFigurell, callout 12.
Power Lead (120 V)* C040007 Refer toFigurell, callout 2.
Power Lead (240 V)* C040006 Refer toFigurell, callout 1.
C040008 Refer toFigurell, callout 3.
C040009 Refer toFigurell, callout 4.
C040010 Refer toFigurell, callout 5.
C040054 Refer toFigurell, callout 6.

*The power lead received depends on the power supply of the country (120 V or 240 V).

Note: Check that all these items have been delivered undamaged. If any item appears dam
contact your supplier before turning the instrument ON.

Note: It is recommended to kept packaging material for transport or storage purpose.
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Figurell ¢ Received Items
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Opening the Instrument
Check the interior of the instrument with the following steps:

1. RefertoFigurel2. Remove the thumb screws located on the rear panel.

Thumb Thumb
Screw Screw

Figurel2 ¢ Opening the Instrument 1

2. Refer toFigurel3. Unlocked the slam lock using keys provided with instrument.

Slam Lock;

Figurel3 ¢ Opening the Instrument 2

3. Refer toFigureld. Open the chassis lid latch by pressing in the slam lock located on the front
panel.

Figurel4 ¢ Opening the Instrument 3

Introduction Page3t



Serinus 51User Manual3.1

4. Refer toFigurel5. To completely remove the lid, slide the lid backwards until the rollers line
up with the gaps in the track and lift the lid upwards to remove from the instrument.

Figurel5 ¢ Opening the Instrument 4

5. Check that all pneumatic and electrical connectors are connetitedt, reconnect.
Checkfor any visible and obvious damage. If damage exists contact your supplier and follow
the instructions in claims for Damaged Shipments and Shipping Discrepancies at the front of
this manual.

22 LyaiGlttlaAz2y b20S54&

When installing theénstrument,the following points must be taken into account:

1 Theinstrumentshould be placed in an environment with minimal dust, moisture and variation in
temperature

1 For best results thenstrument should be located in a temperature artumidity-controlled
environment air-conditionedshelter). An enclosure temperature of 25 °C is optimum

1 Whether in a rack or placed on a bench, the instrument should not have anything placed on top of
it or touching the case

71 Instruments should be sited with easy access to the front panel (instrument screeniei@Bry
stick and to the back panel (communication ports/pneumatic connections)

1 Itis recommended that the sample line be as short as possible and/or a heated manifold be used
for sampling (minimising moisture condensation in the sample)

{1 Install the humidifier bottle clamp (supplied with instrument) on the side of the imsé&ut using
the screw suppliedFill the bottle with 250mL ofvater and secure in the clam@onnect the
humidifier bottle with the Aux In port using the supplied tubitfghe instrument is racknounted,
the humidifier bottle clamp can be attached to the rack.

1 Ensure the bottle is mounted upright to prevent water being drawn into the instrument.
1 Do not pressurise the samgline under any circumstanceSample should be drawn through the

instrument under atmospheric pressure. This should be achieved by using an external vacuum
pump connected to the exhaust port of thestrument
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1 When supplying span gas, emsuthe flow is approximately.Q sipm and excess is sufficiently
vented

Note: The power on/off switch is accessible from the rear of trstrimment only. Install the
instrumentso that the on/off power switch is accessible.

23 Ly aidNmBway i {

After installingthe instrument,the following procedures shoulde followed to ready the instrument
for monitoring.

Water Reservoir
for Humidifer

......

Calibration Port

Extract Port

H

Background Port

Power Switch and
Mains Power Inlet

Figurel6 ¢ Instrument BackPanel

2.3.1 Power Connections

CAUTION

Hazardous voltages exist within the instrument. Do not remove or modify a
the internal components or electrical connections whilst the mains power i

CAUTION
Always unplug the equipment prior to removing or replacing any compone

CAUTION

Do not replace the detachable mains supply cord with an inadequately ra|
cord. Any mains supply cord that is used with the instrument must comply
the safety requirements (250 V/10 A minimum requirement).
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CAUTION
Ensure that the mains supply cord is maintained in a safe working conditi

CAUTION

When connecting the mains power to the instrument, the following must k
adhered to otherwise the safety and the reliability of the instrument may |
compromised.

A three pin mains power lead with a protective earth condudfitdSThe used.

The mains power outlet (wall socket) must be in the range of-22@ VAC, 5060 Hz.

The mains power outlet must be protected by an earth leakage protection circuit.

RefertoFigurel7d / 2y y SOG GKS AyadNHz¥SydQa LR gSN O02NR
outlet.

PoODdPE

A

Figurel7 ¢ Connect Power Cord

5. Referto Figurel8. Turn ON the power switch.

Switch

Figurel8¢ Turn ON Power Switch
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2.3.2 Pneumatic ©nnections

The Serinus 5hasfive pneumatic ports a the back panel of the instrument; the Sample Port, the
Calibration Port, the ExhausbR, the Background Aird?t and the Auxiliary In étt. All tubing and
fittings used should follow the instructions below:

1 Must be made of Teflon® FEP material, Kynar®, stainless steel, glass or any other suitably inert
material

1 Sample line should be no more thamo metersinle@ 0 K ¢ A 0 K @ikkhyODK L5 | YR

1 Sample inlet pressure should not exceed 5 kPa above ambient pressure

1 Tubing must be cut squarely and any burrs removed

Procedure

1. RefertoFigurel9. Remove all the dust plugs.

Dust Plug —>

Figure19¢ Dust Plugs

2. Refer toFigure20. Remove the sample port nut.

Figure20 ¢ Remove Nut

3. Refer toFigure2l. Inspect the ferrules inside the nut for correct orientation.

Introduction Page3¢



Serinus 51User Manual3.1

Figure21 ¢ Ferrules Correct Orientation

4. Refer toFigure22. Replace the nut loosely, only 2 or 3 threads, on the sample port.

Figure22 ¢ Replace Nut Loosely

5. Refer toFigure23. Push the tubing into the end of the nut until you hit the tube stop inside the
fitting.

Figure23¢ Insert Tube

6. Refer toFigure24. Tighten clockwise until finger tight.
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Figure24 ¢ Tighten Nut

7. Nuts should be r¢ightened when instrument reaches operating temperature.

Follow the same above procedure to connect calibration, exhaust line and background airline.

Sample Brt

The sample port must be connected to an ambient source of sample air. When using a sample manifold
the Serinus requires at least Z{pm delivered tahe sample manifoldX.4 slpm for measurement
plus approinately50 %excess.

Calibraton Port

The calibration port carbe connected to the span/zersources It is recommended that a gas
calibrator(Serinus Cal 1000g used witha cylinder of sutir dioxideto deliver precise concentrations
of SQ.

Note: All connections to this port should not exceed ambient pressure. A vent is required for e»
span gas.

Exhaust Brt

The exhaust port is where the measured samplaibrationgasand background air arexhausted

from theinstrument The exhausport should beconnected tothe vacuumpumpdzia Ay 3 oé h5 (.
The P030004 240¥acuum pump(P030005 110V) available froAtoem should be used to provide

the required vacuum and flow for one Serinus 51 analyser as well as twoinglermentssuch as a

Serinus 10 or Serinus 30.

CAUTION

Sulfurdioxide is a toxic gas. It is recommended that exhaust air is expelled

an unoccupied area, as it contains trace levels of sulfur dioXideexhaust
must be a suitable distance from the sample inlet to avoid influencing th
ambient measurements
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Background Brt

The background port is used to supply zero air to the instrument. The inteemalairscrubber is
usually sufficient for this purpose. This is used for backgrounds and internal zero calibration.

Humidifier In port

The auxiliaryn port must be connected to the water reservoir e suppliedtubing after
installation.This line provides humidified air which humidifies the sample gas before it goes
through the S@scrubber.

There are a number of ways to communicate with th&trument Use the supplied Airodis software
to access thénstrument and download data he Airodis software is supplied on theeenresources
USB sticlprovided with thisinstrument

RS232 #1
Connect this port to a data logger (suchGmngregdwith an RS232 cable.
RS232 #2

Connect the RS232 cable from the instrument to a computer or data logger in a multidrop formation.

Note: When using multidrop ensure eaafistrumentis given a uniqu&erial ID
USB
Connect sstandard type BJSB cablésupplied with the instrumentto this port.
TCP/IP (optional)
Plug inan ethernetcable (this cable should be attached to a hetwork)
Analog/Digital

This port is used to send and receive analog and digital signals. It is normally used to connect with a
gas calibrator or to activate alarm signals.

Eachinstrument contains eight digital inputs, eight digital outputs, three analog inputs and three
analog outputs

Bluetooth
Connection is enabled using Serinus Remote Andyojdication.

Use the Serinus Remote Android Application to access instrument and download data. It is available

T2NJ R2gyt2FR RANBOGEE FTNRY (GKS D223t$8 ttle {G2NBo
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2.34 Instrument Setup

1. Refer toFigure25. Open the lid and ensure the USB memory stick is installed.

Figure25 ¢ Installation of USB Memory Stick

2. Refer toFigure26. Check the battery is turned ON at the main controller PCA.

Figure26 ¢ Switching the Battery ON/OFF

Turn ON the instrument and allow the watuap procedure to complete (refer to Secti@nl).
Set the time and date (refer to Secti@.9).

Set the digital filter to the desired setting (refer to Sect®a.9.

Set the internal data logging options (refer to Sectioh.2]).

N o o M w

Set the analog and digital input and output settings (refer to Se&iér23 SectiorB8.4.24 Section
3.4.25and SectiorB8.4.29.

8. Perform a pressure sensor check (refer to Seddi@il0.
9. Perform a leak check (refer to Secti®r3.4).
10. Perform a manual background (refer to Sectto8g).

11. Perform azero-precisioncheck (refer to Sectioh.4).
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12.Perform a span calibration adjustment (refer to Sectob).

13. Follow the procedure for a multipoint precision chéoéfer to Sectiorb.7?).

14. The instrument is now ready for operation.

24 ¢NF YyaLR2NIAY3Ik{ (02N} 3S

Transporting the instrument should be done with great care. It is recommended that the packaging
the Serinus was delivered in should be used when transporting or storing.

When transporting or storing the instrument the following points should be followed:

1.
2.

Turn OFF the instrument and allow it to cool down.

Remove all connections of pneumatic pipe, power cables and communication cables from the
instrument.

3. Removethe water reservoir and ensure it is empty.

Refer toFigure26. If storing over a long period (six months) turn the battery OFF by the switch on
the main controller PCA.

Remove the instrument from the rack.

Refer toFigure27. Seal each pneumatic ports with a dust plug.

Dust Plug —

Figure27 ¢ Dust Plugs

Refer toFigure25. Remove the USB memory stick and pack with instrument.

Place the instrument back into a plastic bag with desiccant packs and seal the bag (ideally the bag
supplied upon delivery).

Refer toFigure28. Place the instrument back into the original foam and box it was delivered in. If
this is no longer available find some equivalent packaging that provides protection from damage.

Note: Acoem Australasia recommended to use the same packing material in which instrum:
delivered.

Paged44



[/ acoem

10. The instrument is now ready for long term storage or transportation.

Desic

Instrument

Figure28 ¢ Packing Instruction

Introduction Pagedt



Serinus 51User Manual3.1

This page is intentionally blank.

Page46



/\ acoem

3. hLISNY GA2Y
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When the instrument is first turned on it must go through a period of adjustment and calibrétimn.
measurements are taken duringigtwarm-up period.

The followingactivitiesoccur during warrrup:

High Volt Check

The high volt lsecks to see if the flag to run the high voltage tuning is active.

High Volt Adjust

If the high voltage tuning flag is set to active, the high voltage digital pot is adjusted to set the high
voltage supply to the PMT for optimal range and performance. If the high voltage tuning flag is not set
to active, this step is skipped. The hightagé tuning flag gets set to inactive as part of the adjust
routine, so it will not run at the next startup unless the user sets the flag to active again.

Lamp Stabilise

Adjusts the lamp current to the set point (default is 35mA) and waits for several minutes, so that the
lamp output can stabilise.

Ref Stabilise

The instrument adjusts the reference gain pot until the reference voltage is between 2.3 and 2.7V.
Once the Reference voltage is3pT +> A G 62y QG 6S FR2dzadSR | 3L Ay
to 3.5V. The instrument then waits for the refemvoltage signal to stabilise. If the instrument does

not progress past this point, refer to Sectién

Zero Adjust

Adjusts the measure zero pot until the concentration voltage reaches 0 V. It then makes a small
increase to the measure zero pot to bring the concentration voltage just above zero. The Serinus 51
series Zero Adjust will only be triggered again at the séattup or if the concentration voltage goes

too far negative for too long.

During the Zero Adjust, if concentration voltage cannot be brought into the required range, the
instrument will not progress past this state. In such a case, refSetdion?.

After warmup, the instrument will immediately begin making measurements (refer to Se8ti)n

32 aSl ad2NBYSyi

The Serinus 51 primarily operates in two continuous cycles; the sample cycle for each gas and a
background. A background is performed after wanmand once a day at 23:50. It is used to measure
background fluorescence in thlreactioncell and is subtracted from sample measurements.

Operation Paged7



Serinus 51User Manual3.1

The Sample Meas time for both S6hd HS can be adjusted on tideasurement Settinggrefer to
Section3.4.9.

Table3 ¢ Measurements: background and sample cycles

Instrument State Duration (minutes) Description

Bkgnd Fill 4 Reaction cell fills with background air
Bkgnd Meas 5 Measurement of background air

SQ Sample Fill 3 Reaction cell fills with S@ample air
SQ Sample Meas 5 Measurement of S&sample air

HzS Sample Fill 3 Reaction cell fills with £ sample air
H:S Sample Meas 5 Measurement of S sample air

33 DSYSNIt bhyBaNNhayzy

3.3.1 Keypad& Display

TheSerinuss operated with the use dbur sets of buttons

Figure29 ¢ Font Panel

Selection Buttong1)

The selection buttons will perform the function specified directly above it on the screen. Generally this
involves opening a menu, editing a value, accepting or cancelling an edit or starting an operation.

Scrolling Buttong2)

The scrolling buttons allow users to scroll up and down through menus or selection boxes. The scrolling
buttons are also used to scroll side to sideotigh editable fields such as: Dates, TimasnNers etc.

On thehome screen these buttons are used for adjusting the screen contrast. Press and hold the up
button to increase contrast; press and hold the down button to decrease.

Keypad(3)

The keypad contairthe numbers 09, a decimal point/minus key & and a space/plus key ().
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In the few cases where letters can be entered, the number keys act like a telephone kdsyeny.
time a number key is pressed, it cycles through its choices. The up/down arrow keys scroll through all
the numbers and the entire alphabet.

Button Function

1 1 or space, underline
2 2,A,B,C,a,b,c

3 3,D,E,F,def

4 4,G,H, 1,9 h,i

5 5 J,K, L, j kI

6 6,M,N,O, m,n,o0
7

8

9

0

(

71 Pv Q! R! S! p:q: rlS
8T, UV, tuv
9, W, X, Y,Z, w,XY,Z

0 or space, underline

) and key 8 When editing a floating point number:

The key @) inserts a negative sign if the editing cursor is at the start of the
number and negative signs are allow&therwise,it moves the decimal
place to the current cursor location.

inserts a positive sign if the cursor is at the start of the numbtrerwise, it
enters a space.

For nonfloating point numbers:

These keys usually increment or decrement the current value by 1. Whet
editing the month field of a date, the () and (8 key change the month.

Instrument Status Light Buttons (4)
Located in the top left corner, these lights indicate the status of the instrument as a whole.

1 Ared light indicatethat the instrument has a major failure and is not functioning.

1 An orange light indicates there is a minor problem with the instrument,tbeatinstrument may
still take measurements reliably.

1 A green light indicates that the instrument is working and there are no problems.

In the case of an orange or red light enter Bimtus Menuo find which components are failing (refer
to Section3.4.4 or pressing the orange or red light when illuminated will bring up a pop up box with
a full list of current faults.

Pressing the green status light button at any time will cancel any open edit box or menu and return
the user to the home screen.

If no instrument status lights are on and the keypad is backlit, this indicates that the instrument is
running the bootloader. The screen will also indicate that it is in the bootloader menu.
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3.3.2 Main Display

The home screeis composed of seven partseadings (1), error/status line (2), instrument activity
line (3), selection buttons (4), time/date (5), concentratianits (6) and USB status (7).

0.0030 | 0.0029

AVG s MINS ¢ AVG 5 MINS ¢

0.0030 | ####

Flow Fault
H2S SAMPLE FILL 9 Ppne
202412-57 e

Figure30 ¢ Homecreen
Reading (1)

Displayg the concentration being measured in reahe. The display can be configured to show just
the instantaneous data or the instantaneous and average (tafar to Section3.4.8).

Error/Status Ling2)

The error/status line provides users with information on any problems the instrument may have. It
displaysthe highest priorityerror or status condition contained in th8tatus Menu(refer to Section
3.4.9.

Instrument Activity (3)

This line shows what function the instrument is currently performing. Generally, it will show three
groups of actionsWarm-up, Measurement oiCalibration

SelectionButtons (4)

These buttons are used on the honsereen to enter one of two menus. Tlkauick Menu(refer to
Section3.4.1) contains all information and features necessary for scheduled mainten@neé/ain
Menu (refer to Sectior8.4.2 contains all information and fields available to users and is generally only
used during initial setip and diagnostics

Time and Datg5)

Thetime anddate are displayed in between the menu buttons at the bottom of the screen.
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Concentration Unitg6)
The instrument units are displayed in the bottom right corner of the display.
USBDetection (7)

A USB symbol will be displayed in the bottom right corner when the USB memory stick is plugged in
(the USB socket iehindthe front panel). If the USB symbol is not shown the USB memory stick should
beinserted Underneath the US8/mbol arrows may be displayed which indicates data transfer. The
USB memory stick must not be removed whihg arrows are visible.

Note: To safely remove the USB memory stick, navigate tdhiek Menuand use theSafely
Remove USB Stidlnction (refer to Sectior8.4.1).

Operation Pageb1
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A

34 aSyd ONBSy &

Menus & Screens

Quick Menu

Main Menu

Status Menu

Analyser State Men

Temperature Menu
J

General Settings
Menu

Pressure & Flow
Menu

Measurement
Settings Menu

Voltage Menu

Calibration Menu

Pressure Calibration

Menu

Flow Calibration
Menu

Diagnostics Menu =

-‘ Service Menu ==

Calculation Factors
Menu

Data Logging Menu
J

Serial
Communication
Menu

Analog Input Menu

Communications _

Menu

Analog Output Menu

Digital Input Menu

Digital Output Menu

Network Menu

Bluetooth Menu

Trend Display Men g

Chart

Advanced Menu

Hardware Menu

Parameter Display
Menu

Digital Pots Menu

Internal Pump Men

U

Valve Menu

Tests Menu

Digital Input Test
Menu

Digital Output Test
Menu
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Themenu system is divided intwo sections, theQuick Menuand theMain Menuelectable from the
Home ScreenTheQuick Menucontains all information and operations necessary during scheduled
maintenance visits. Th&lain Menu contains all fields that are accessible to usdisprovides
information on component failureand measurement parameters as well as editable fields and test
procedures.

In generaleditable parameters ardisplayed in bold fontNoneditable information idisplayed in a
thin font. Some parameters may become editable based on the state ofrtsieument.

For example, the manuatalibration type andmode can only be changewhen the instrument has
finished thewarm-up process

3.4.1 Quick Menu

TheQuick Menu contairs all the maintenance toolsn one easy to use screefb.allows operators to
perform calibrations, check important parameters and revtbe/service history

QUICK HMEHLU

Span Calibrate S502
Event
Instru
iatfeluy E
To Me

trument

Figure31 ¢ Quick Menu Screen

Span Calibrat&sO2 This field is used to perform a span calibration and should be
only used when a known concentration of span gas is running
through thereactioncell and the reading is stable.

Activating the span calibrate field for a named gas will open a
dialog box. Enter the concentration of the span gas that the
instrument is sampling anpressAccept

Event Log This field enters a screen with a log of all the events that the
instrument has performed. These events include errors and
warnings. This log is stored on the removable USB memory s

The log is orgaséd by month. When you enter this screen you
will be prompted to enter the month for which you wish to viev
events.

Instrument This field allows the instrument to be set to eith@nline
(normal instrument operation) oin Maintenance(data is
flagged as invalid).

Safely Remove USB Stick Always select this menu itenefore removing the USB memory
stickor select the same menu item from tf&ervice Menurefer
to Section3.4.12. Failure to do this may cause corruption of th
memory stick.
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Gas to Measure

Instrument Gain

Next Service Due

This field allows theserto select whether thenstrumentwill
only measureSO2 only measuréd2Sor measureBoth SQ and
H.S

This is a multiplication factor which is used to adjust the
concentration measurement to the appropriate level (set by
performing aSpan Calibrate This should be recorded after eac
calibration in the station log book.

A field that notifies the user when the next instrument service
due. This value is editable in tihhext Service Duéeld of the
Service Menyrefer to SectiorB8.4.12. This field is only
displayed in thewo weeks prior to the date displayed in this
field or after the date has occurred.

3.4.2 Main Menu

There are seven menus on thain Menuscreen.

MAIN MEHU
Hhnalyser State Menuw

Settings Menuw
Settingas Menu
Menu

Menuw

L hications Menuw
Trend Display Menuw

Figure32 ¢ Main Menu Screen

Analyser State Menu
General Settings Menu
Measurement Settings Menu
Calibration Menu

Service Menu

Communications Menu

Refer to Sectiol.4.3
Refer to Sectio.4.8
Refer to Sectio’.4.9
Refer to Sectio’.4.1Q
Refer to Sectiol.4.12
Refer to Sectio3.4.2Q

3.4.3 Analyser StateMenu

Main MenuA Analyser State Menu

This dsplays the status of varioymrameters thaaffect instrument measuremest
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aHALYSEER STATE HEHU
Status Menu

Temperature Menu

Fressur : Flow HMenu
Uoltage Menu

Model Serinus

Mominal Eangae 20.00 pEEm

240136
Serial h goooi1D19v4F0
Eoard ¥ i d )

Figure33 ¢ Analyser State MenBcreen

StatusMenu
TemperatureMenu
Pressure & Flovivenu
VoltageMenu

Model

Variant

Range

Ecotech ID

Serial No.

Board Revision

Firmware Ver

Power Failure

Refer to Sectio3.4.4
Refer to Sectio.4.5

Refer to Sectio.4.6

Refer to Sectiod.4.7.

This field wilkalways display Serinus.

The variant of the Serinusodel €.9.S5).

The range of the Serinusodel (Standard, High or Trace).
The Acoem ID number (called Ecotech ID in firmware).
The main controller PCA serial number.

The main controller PCAersion.

This field displays the firmware versioarently in use on this
instrument This can be important when performing diagnostics
and reporting back to the manufacturer.

This field displays the time and date of the last power failure or
when power was disconnected from thestrument

3.4.4 StatusMenu

Main MenuA Analyser State Men#, StatusMenu

The Status Menu presents a list of the currenPass/Failstatuses of the main components.
Duringwarm-up, the status of some parameters will be a dashed line.

=TAaTUS HMEHU
Euvent Loa
List
Mode
+51)
+121U

+Hna

RZ2D
Cell Temp.

Figure34 ¢ Status MenuScreen

Operation
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Event Log

Show Error List

Next Service Due

+5V Supply
+12V Supply
+Analog Supply

- Analog Supply

A2D

Cell Temp.

Converter Temp.

Lamp/Source
Cooler

Ref Voltage

High Voltage

System Power

Maintenance Mode

Diagnostic Mode

Diagnostic PTF Comp

Diagnostic Control

Valve Manual Control

SO2 Conc V Saturated

This field enters a screen with a log of all the events that the
instrumenthasperformed. These everstinclude errors and
warnings. TH log is stored on the#SB memorgtick

The log is orgaséd by month. When you enter thi&creenyou
will be prompted to enter the month for which you wish to view
events.

This field allows the user to display the list of current errors and
warnings on the screen.

This field is visible with the next service due date if the service i
due within the next two weeks.

Pass if the +% power supply is within the acceptable range.
Pass if the +1% power supply is within the acceptable range.

Pass if the analogower supply is within the acceptable range (+
V).

Pass if the analogower supply is within the acceptable range
(-12V).

Fail only if a problem is detected with the analog to digital
conversion

Pass if theell heater temperature is within = 1% of the heater
set point ¢efer to Sectior8.4.5).

Temperature of théH:S to S@converter.

This line will displagonverter sensor abserit the converter is
not operating or not plugged in.

Passf the lamp current is between 150mA.
Status of the PMT cooler must be 943 40 % to pass).

Pass if the reference voltage is within acceptable limits (B5
V).

Fail if the high voltage value is more than 20 below or more tha
30 above the target.

Default target is 700V (therefore default limits are 6BROV).
Pass if the system has an adequate electrical supply.
9 NNE NJ A ¥ (hKi&ntehancel SOYNBTAS B4l |

Error if the electronics are iDiagnostic Mde (refer to Section
3.4.13.

Error if thePres/Temp/Flow Compis disabled (refer to Section
3.4.13.

Error if the control loop is disablddefer to Section3.4.13.
Error if the valve sequencing is disableefer to Sectior8.4.15.

Indicates if the voltag of the concentration duringheasurement
is within the limits of the analog to digital convertg0.26 to
3.29V).
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H2S Conc V Saturated

Bkond Conc V Saturated

How Fault
Chassis Temp.
Pressure Sensor

USB SticPisconnected

Instrument Warmup

Indicates if the voltag of the concentration duringheasurement
is within the limits of the analog toigital converter {0.26 to
3.29V).

Indicates if the voltag of the concentration during background
measurement is within the limits of the analog tmitial converter
(-0.26 to 3.2Y/).

Ok whenthe instrument hasacceptablesample flav based on the
difference between cell and ambient pressures.

Pasdf the chassis temperature is within the acceptable limits
(0-50°C)

Pass if the cell pressure is within acceptable limits.

This diagnostic status identifies whether a USB memory stick is
properly inserted into the front USB port or if the analyser is
unable to read the connected media.

Ok once the instrument is out of warap status

3.4.5 TemperatureMenu

Main MenuA Analyser State Men#\, Temperature Menu

TEMPERATURE HMEMU

=3

Figure35¢ Temperature MenuScreen

Temperature Units

Set Point CELL

Set Point (CONVERTER)

Converter

Cell

Chassis

Cooler

The current temperature units of th@strument(Celsius
Fahrenheitor Kelvin).

The temperature set point of theeactioncell. The factory default
is 50°C

The temperature set point of theonverter. The factory default is
300°C

Temperature of théH:S to S@converter.

This line will displagonverter sensor abserit the converter is
not operating or not plugged in.

Displays current temperature of theaction cell

Displays the temperature of air inside the chassis, measured or
the main controller PCA board.

Temperature of the?MTcold block

Operation
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3.4.6 Pressure& Flow Menu

Main MenuA Analyser State MenW, Pressure & Flow Menu

PRESSURE & FLOK HMEHU
Fressure Units
Hmbient
Cell
Flow Units
Sample Flow

] uzp

Figure36 ¢ Pressure & Flow Men&creen

Pressire Units Select the units that the pressure will be displayedanr( PS])
mBar, ATMor kP3).

Ambient Current ambient pressure.

Cell Current pressure within the reaction cell.

Sample Flow Indicates the gas flow through éhsample port of the instrument.

The valueshould be ©.7 slpm If there is an error with the sample
flow, it will read 0.0GsIpm

3.4.7 Voltage Menu

Main MenuA Analyser State MenW Voltage Menu

UOLTAGE HMEHNU
High Woltage
Lamp
| 1 . L L= CR& LI

+Ahalo
—-Analo

B2 = O R

[y

Figure37 ¢ Voltage MenuScreen

HighVoltage The voltage applied to the PMmormally set to 700 volts +1 for
ambient applications)

Lamp Current Displays the UV lamp current in mA

ConcVoltage (RAWY Voltage from the sensor proportional to the detected signal fron
the reactioncell. This voltage represents the actual measureme
of gas.
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ConcVoltage
Ref.Voltage
+5VSupply
+12VSupply

+ Analog Supply
- Analog Supply

Displays the detector voltage after PGA scaling.

Displays the detector voltage after PGA scaling.

+5V power supply.

+12V power supply.

+12V (primary) power suppl The value should be withi2¥.
-12V (primary) power supply. The value should be withi/+2

3.4.8 General Setting®enu

Main MenuA General Settings Menu

GEMERAL SETTIHGE HMEHMLU

Iecimal Places
Conc. UDnit
Temperatur
Fressure Uni

Flow Units

Inst & FI!.H_:[E'
[ Edit  |\F

Figure38 ¢ General Settings Men&creen

Decimal Places

Conc. Units

Conversion Factor
[gravimetric units]

Temperature Units

Pressure Units

Date
Time

Backlight

HomeScreen

Select the number of decimal places5Pused for the
concentration displayed on theomescreen.

Sets the concentration unitpm, ppb, ppt, mg/m3, > 3 K ¥ro
ng/m3).

This option only appears if concentration units are set to
gravimetric (ng/m3, > 3 Kk ¥rag/m3).

Select eithe °C,20 °Cor 25 °C as the reference temperature to
be used for theconversion of the measured volumetric values to

mass values.

Select the units that temperature will be displayed @e(sius
Fahrenheitor Kelvin).

Select the units that the pressure will be displayedanr( PS)
mBar, ATMor kP3).

Displays the current date and allows users to edit if required.

Displays the current time and allows users to edit if required.

Select the length of time the screen and keypad backlight rema

on after a button press. The settiddways Offmeans the
backlight never turns on; the settilgways Onmeans the
backlight never turns off.

This field allows the user to display concentrations onttbme

screen in two formats. The firstlisst. onlywhich displays only the

instantaneous concentration reading, the seconths & Avg

Operation
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Char 0 has Slash

which displays both instantaneous andeazge concentration on
the homescreen. The average is measured over the time perioc
set inMeasurement Settingd/enu (refer to Sectior8.4.9.

When enabled, théenstrumentwill display the zero character with
aslash@0 G2 RAFFSNBYGAFGS AG TN

3.4.9 Measurement SettingdMenu

Main MenuA Measurement Settings Menu

MEAZUREMENT SETTIHGS MEHMLU

Hueradge Feriod
Cal. Awverage PeriocodDisabled
Min. Data = 0

Halman

Figure39 ¢ Measurement Settings Men&creen

Average Period

Filter Type

Rolling Size
[Rolling Hter]

Gas Measure Cycle

Bkgnd Interval

Gas to Measure

Off Gas is Invalid

Set the time period over which the average will be calculated:
Minutes (, 3,5, 10, 150r 30) orhours (., 4, 8, 12 or 24).

Sets the type of digital filter usetléne, Kalman 10 se¢ 30 se¢
60 se¢90 se¢ 300 semr Rolling.

The Kalman filter is the factory default setting. The Kalman filte
gives the best overall performance for this instrument.

Sets the number of measurements included in the rolling avera
Only availablefithe Filter Typeis set toRolling

This is a user selectable menu that allows the user to set the
duration of each cycle whe@as to Measurés set toBoth.
Duration can go from 5 to 240 minutes.

Sets the background interval time in hou®s4, 6, 8, 12, 24 or
Disabled. The background will begiean minutes before the end
of the allocated period (e.@t 12 hours a background occurs at
11:50 and 23:50). The results of the background are stored in tl
event log.The default setting i24 hours

This field allows theserto select whether thenstrumentwill
only measureSO2 only measuréd2Sor measureBoth SQ and
H.S

WhenEnabledthe cycle that is not samplinig considered invalid
The invalideading will be displayed ag##.
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Noise

The standard deviation of the concentration. The calculation is
follows:

A Take a concentration value once every two minutes.
A Store 25 of these samples in a first in, last out buffer.

A Every two minutes, calculate the standard deign of the
current 25 samples

This reading is only valid if zero air or a steady concentration of
span gas has beeuppliedto the instrumentfor at least one hour.
An invalid reading will be displayed #&##.

3.4.10 Calibration Menu

Main MenuA Calibration Menu

CALIBEATION HMEHLU

Calibrating the ingsument should be done with cargefer to Sectiorb before using thesenenus.

Figure40 ¢ Calibration MenuScreen

Cal Type

Zero Source

Depending on the selection in this field, a number of extra meni
items will be displayed. These are separately documented in
Manual Mode(refer to Sectior8.4.10.) andTimed Mode(refer

to Section3.4.10.2.

Select theCal Typefield and select eithelimedor Manual.
Timedmodeis an automatic calibration controlled by the

A Interval between cycles

A Length of each calibration cycle

A Time vhen the calibration will begin

A Check only or automatic compensation

Manualmodeallows the user to choose the type of calibration
they wish to perform and will open the appropriate valves in
preparation for the user to perform manual calibrationThe
setup used will dependn the Cal.Mode selected

Manual mode is set as default.
Select whether the instrument will sample from thgternal

calibration port or from the internal zero souraghen zero gas is
requested

Operation
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Cycle Time

Span Calibrat&s0O2

Zero CalibrateSO2

Zero CalibrateH2S

Manual Background
Pressure CalibratioMenu
PressureSO2

Temperature

Conv. Efficiency H2S

The duration okachCal.Mode (span and zero) when performing
Cycle Modgrefer t03.4.10.] or Cal. Typeés set toTimed(refer to
Section3.4.10.3.

This field is used to perform a span calibration and should be o
used when a known concentration of span gas is running throu
the reactioncell and the reading is stable.

Activating the span calibrate field for a named gas will open a
dialog box. Enter the concentration of the span gas that the
instrument is sampling anpressAccept

Thiscommandis used to correct the zero calibration setting. Thit
option should be used only when zero gas is running through tt
reactioncell. Please refer to Sectidhbefore using this command

Thiscommandis used to correct the zero calibration setting. Thit
option should be used only when zero gas is running through tr
reactioncell. Please refer to Sectiohbefore using this command

Selectingstart will immediately perform a background.
Refer toSection3.4.11

This field displays thesactioncell pressure measured during the
last calibration.

Reaction ell temperaturewhen the last span calibration was
performed.

The efficiency of the conversion HiSto SQ, in theHzS
converter.

3.4.10.1 ManualMode

These items appear in th@alibration Menuwhen Cal.Typeis set toManual.

Cal Mode

When calibration type is set telanualthe instruments
operational mode can be chosen from the following:

A Measure(default):Is the normal measurement through the
sample port.

A Zera This mode will take air through the calibration port so th
a zero calibration can be performed. Data is flagged as zero
data.

A Span This mode will take air through the calibration port so
that a span calibration can be performed. Data is flagged as
span data.

A Cycle Performs a zeranda spanCal. Modeand thenreturns
to measure mode. The length of time spent measgréach
calibration mode is set i@ycle Timdrefer to Sectior8.4.10.

While theinstrumentis still in the warrrup period (efer to
Section3.1) the Cal. Modecannot be changed frorvleasure
mode.
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3.4.10.2 TimedMode

These items appear in th@libration Menuwhen Cal.Typeis set toTimed.

Date Enter the date for the next calibration to start.

Time Enter the time that calibration will be performed. The time is sel
using a24-hour clock.

Repeat This fieldindicatesthe delay periodonce thespecified amount of
time has lapsedhe caibration willautomatically run againThe
user can edit this fielffrom 1 to 20,000 units

Units This is where the user can define the type of unitstfi@Repeat
delay periodFor example: Aepeatofé3¢ | y R @& ( a
means that a calibration will automatically be performed every
three days.

Span Compensation WhenEnabledthe instrument willautomatically perform &pan
Calibrate SO2at the end of theCycle Timendadjust the gain
based on theSpan Level

WhenDisabledit will do a precision check onlgp adjustmentis
made

Span Level Enter the concentration fospan gas expected. Used when the
Span Compensatiois Enabled

3.4.11 PressureCalibrationMenu
Main MenuA Calibration MenuA Pressure Calibration Menu

Entering this menu will set the valves to the pressure calibration configuration; leaving the menu will
restore the valves to normal operation (Refer to Sedi@h

PRESSURE CALIBRATION HMEHLU

Set PtL.

Figure41¢ Pressure Calibration MenBcreen

Vacuum SefX. The zero point for the calibration. Activating this item will open i
dialog box of instructions.

Ambient SetPX. The high point for the calibration. Activating this item will open ¢
dialog box of instructions.

Pressure Units Select the units that the pressure will be displayedanr( PS)
mBar, ATMor kP3).
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Ambient

Cell

The current ambient pressure.
The current ambient pressure displayed as a raw voltage.
The current pressure in theactioncell.

The currentreactioncell pressure displayed as a raw voltage.

3.4.12 ServiceMenu

Main MenuA Service Menu

SERVICE HMEHLU

Menu
fia.

Figure42 ¢ Service Menuscreen

Diagnostics Menu
Calculation Factors Menu

Load AuteBackup Config.

Load Configuration

Save Configuration

Save Parameter List

Instrument

Next Service Due

Safely Remove USB Stick

System Restart

Refer to Sectio3.4.13
Refer to Sectio3.4.19

Loads the autédbackup configuration file. The configuration is
automatically backed up every night at midnight.

Loads auser selectableonfiguration file from the USB memory
stick.

Saves all of the EEPR@&Mred userselectableinstrument
configurations to the USB memory stick (calibration and
communication settings, units, instrument gain, etc.jhtre are
problems withthe instrumentuse this function to save settings tc
the removable USB memory stick and send this tilggther with
the parameter lissave to your supplier with your service enquiry

Saves a text file of various parameters and calculation factors.
you have problems witkhe instrument,use this function to save
settings to the removable USB memory stick and send this file
(together with the configuration sayeo your supplier with your
service enquiry.

This field allows thenstrumentto be set to eithetOnline (normal
instrument operation) otn Maintenance(data is flagged as
invalid).

Displays when the nexstcheduled service is due.

This command must be activated to safely remove the USB
memory stick.

Activating this will restart thénstrument
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3.4.13 DiagnosticdMenu

Main MenuA Service MenuA Diagnostics Menu

DIAGHOSTICSE HMEHLU HzZ SAMFLE MEAZS
DNigital Pots Menu
Mernuw

Mernuw
empsFlow Comp.
Control Lao =

Figure43 ¢ Diagnostics Menuscreen

Digital Pots Menu Refer to Sectio3.4.14
Valve Menu Refer to Sectio’.4.15
Tests Menu Refer to Sectio.4.16
Press'Temp/Flow Comp. On (default) Is used to compensate instrumenteasurements for

environmental fluctuations that might affect readings (pressure,
temperature and flow).

Off: Is used only when running diagnostics.
Control Loop Enabled(default) Allows the instrument to automatically adjust
digital pots and other outputs.

Disabled Prevents the instrument from changing most outputs so
the service technician can manually control them.

3.4.14 Digital PotsMenu
Main MenuA Service MenuA Diagnostics Menw Digital Pots Menu

Digital pts are electronically controlled digital potentiometers used for adjustments to operations of
the instrument Each of the digital pots can go fror285. This menu should be accessed only during
diagnostics.

Unless theControl Loopis Disabled(refer to Sectior8.4.13, changes to the potmaybe modified by
the instrument This is intentional; some diagnostics aretloksie with instrument feedbac&nd some
are best done witbut.
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DIGITAL POTS HMEHU MFLE MEAS
HUY Auwuto Tuning

Input
Conc.

LoRnG .

Figure44 ¢ Digital Pots MenuScreen

High VoltTuning

High Volt Adj Pot
High Voltage
Lamp Adjust Pot
Lamp Current
PGA Gain

Input Pot

Meas. Zero Pot

Conc. Voltage (raw)

Conc. Voltage
Ref. Zero Pot
Ref. Gain Pot

Ref. Voltage

Diagnostic Mode

Disabled When theinstrumentfirst starts it will tune the high voltage supply
by automatically setting théligh VoltAdj Pot. After a stable value
is reached thenstrumentwill Disablethe High VoltTuning. You
can force thaenstrumentto re-tune the high voltage supply by
setting this field taEnabledand rebooting thanstrument

145165 Allowsmanualadjustment of the PMT high voltage supply

690-715 The voltage applied to the PMT

20-200 Adjusts the UV lamp current

34-36 Displays the UV lamp current in mA

1-128 Displays the gain of the PGA

128 Reduces the raw signal to measurable level

25220 Maintains the electronic zero adjustment

0-3.1 Theconcentrationvoltage measured by the analog to digital
converter.

0-3.1 Theconcentrationvoltage after adjustmentor the PGA gain factor

128 Offset adjustment for the reference voltage

10-100 Adjusts the reference voltag@ccurs at start up and when the
reference voltage is too far from the target voltage (2.5V)

1.53.5 The reference voltage of the detector

Operate A Operate(default): Puts the instrument in normal operation

mode.

A Electrical Injects an artificial test signal into the electronic
processing circuitry on the main controller PCA to verify that t
circuitry is operating correctly. When in tHisagnostic Mbde,
adjust theDiagnostic Test Pdrom 0 to 255. This will produce a
change in the concentration voltage as well as the indicated g
concentration.

A Preamp Injects an artificial test signal into the Preamplifier
module mounted in the optical bench to verify that the
Preamplifier, cablingnd electronic circuitry on the main
controller PCAs operating correctly. When in thidBiagnostic
Mode, adjust theDiagnostic Test Pdtom 0 to 255. This will
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produce a change in theoncentration voltage as well as the
indicated gas concentration.

A Optic[Optional} Emits artificial light into thékeaction Cello
simulate a reafluorescenceemission This will verify that the
PMT, Preamp and electronic circuitry on the main controller P
is operating correctly. When in thiBiagnostic Mbde, adjust the
Diagnostic Test Pdtom 0 to 255. This will produce a change il
the concentration voltage as well as the indicated gas
concentration. This menu item is only available if you have
installed the optical testamp (refer to Sectio.4.30.

Diagnostic Test Pot 0 This Digital Pot is used for diagnostics only. When irEtketrical
Preampor Optic Diagnostic Mbde, this Digital Pot should be
adjusted from 0 to 255. This will produce a change in
the concentration voltage as well as the indicated gas
concentration.

3.4.15 Valve Menu
Main MenuA Service Menuw4 Diagnostics Menw, Valve Menu

TheValve Menuallows the user to observe thiastrument controlledswitching of thevalves If the

valve is On it means the valve is energised. Whimese-way valve is in the On state it will now be in

the NC (normally closed) position as shown in the plumbing schematic. When the valve sequencing is
disabled,the user has thability to turn the valve Off and Omanually.lt is recommended that the

valve menu be used by a trained technician following the plumbing schematic (refer to Sebjion

VALVE HEHLU

Figure45 ¢ Valve MenuScreen

Note: When interpreting the information below regarding the flow path through the valve no
that (NC = Normally ClosedNO = Normally Open) and (Cennon)

Valve Sequencing WhenEnabledthe valves wilturn On and Offinderthe
instrumentscontrol (even if you have manually turnédff or Ona
valve).

WhenDisabledthe valves will change only in responsd-to dza ¢
action.

Sample/Cal Indicates if theSample/Calalve on theCalibration Valve
Manifold is Off or On. This will determine the port the instrumen
draws its sample from.
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Internal Zero/Cal

H2S BypasElow

H2S/S02

Pressuri®d Zero
[Optional]
Pressuried Span
[Optional]

Off =Flow from NO to C (drawing sample from tBamplePort).
On=Flow from NC to C (drawing sample from talibration
Port).

Indicates if thenternal Zero/Calvalve on theCalibration Valve
Manifold is Off or On. Thiswill determine the port the instrument
draws its sample fromwhen selectingCal. ModeA Zera

Off = Flow from NO to Glawing sample from th&Gnd Air Porx
On= Flow from NC to Cr@wving sample from th€alibration
Port).

Indicates if theH2S Bypass Flowalve on theAux Valve Manifold
is Off or On. This will determine if thestrumentis bypassing the
HxSor not. The H:S pathflows continuously to ensure stable
converter temperatures

Off =Flow from NO to (H:S path directed out exhaust)
On=No flow pypasss blockeq.
Indicates if theH2S/SO%alve on theAux Valve Minifold is Off or

On.Thiswill determine the paththe instrument dravgits sample
from HSpath or SQ path.

Off = Flow from NO to Glawing sample from thékS path.
On= Flow from NC to C (drawing sample from the |&@h).

Indicates if theoptional pressurisederoport valve isOff or On
(refer to SectiorB.3).

Indicates ithe optional pressurisedpanport valve iOff or On
(refer to SectiorB.3).

3.4.16 TestsMenu

Main MenuA Service MenuwA Diagnostics MenA Tests Menu

TESTS HEHLU

Screen Test

Iligital Input Test Menu
Digital Output Test HMernuw

Figure46 ¢ Tests MenuScreen

Screen Test

Digital InputTest Menu

Performs a screen test by drawing lines and images on the scr¢
so that the operator can determine if there are any faults in the
screen. Presa keypadkey to step through the test.

The up and down arrow keys will adjust the contrast.

Refer to Sectio3.4.17
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Digital OutputTest Menu Refer to Sectio.4.18

3.4.17 Digital Input Test Menu
Main MenuA Service Menud Diagnostics MenW Tests MenuA Digital Input Test Menu

DIGITAL IHPUT TEST HMEHLU
0 PIN 122

(FIM £1

(FIM 130

Input
Input
Input
Input

L) I N

Input
Input
Input

(FIN 212
(FIM 92

= = = s e e e

=] T

Figure47 ¢ Digital Input Test MenuScreen

Input 0..7 Displays the status of the D digital input pins. Value will be 0 or !

Note: Entering either the Digital Inputs Menu will temporarily disable all digital and analog
input/outputs. This will affect logging via these outputs. Exiting the menu restores automa
control.

3.4.18 Digital Output Test Menu
Main MenuA Service MenuA Diagnostics MenW Tests MenuA Digital Output Test Menu

DIGITAL CUTPUT TEST HEHLU
Automated Test StuppEdE]
O (FIN 12
(FIH 141

Start

Figure48 ¢ Digital Output Test MeniuScreen

Automated Test When started will automaticallytsp through each output, turning
it On andOff.
Output 0..7 Displays the state of the output pi®( or Off) and allows the user

to manually set the state.
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Note: Entering either the Digital Outputs Menu will temporarily disable all digital and analc
input/outputs. This will affect logging via these outputs. Exiting the menu restores automa

control.

3.4.19 Calculation Factor#lenu

Main MenuA Service MenuA Calculation Factors Menu

The calculationfactors provide the values used to calculate different aspects of measurement and

calibration.

CALCULATION FACTORS HEHLU

Figure49 ¢ Calculation Factors Menu Screen

Dilution Ratio

Instrument Gain

Zero Offset302

Zero OffsetH2S

Background

PTF CorrectioS02

Entering a value here will multiply the displayed and recorded
measurements by the dilution amount. For example, if the
instrument is measuring a source where the average concentra
is above the upper limit of the measurement range, a dilution
probe with a fixed ratio dilution ratio can be used to reduce the
level measured by the instrument, so for a 4:1 tido ratio, enter
a value of 4.

Enter the ratio here so the analyser can display the correct valu
on the instrument.

The default value is 1.00 (this indicates no dilution is applied).

A multiplication factor used to adjust the concentration
measurement to the appropriate level (set at calibration).

This field displays the offset created from a zero calibration. Th
the concentration measured from zero air and is subtracted fror
all readings.

This field displays the offset created from a zero calibration. Th
the concentration measured from zero air and is subtracted fror
all readings.

The correction factor calculated from the background cycle (use
to eliminate background interferences).

Displays the correction factor applied to the concentration
measurementThis correction is for changes in pressure,
temperature and flows since the last calibration.
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PTF Correctiofl2S

Conv. Efficiency H2S

Noise

Displays the correction factor applied to the concentration
measurementThis correction is for changes in pressure,
temperature and flows since the last calibration.

The efficiency of the conversion EfSto SQ, in theH:S
converter.

The standard deviation of the concentration. The calculation is
follows:

A Take a concentration value once every two minutes.

A Store 25 of these samples in a first in, last out buffer.

A Every two minutes, calculate the standard deviation of the
current 25 samples. This is a microprocesgenerated field
and cannot be set by theser.

This reading is only valid if zero air or a steady concentration of
span gas has beauppliedto the instrumentfor at least one hour

3.4.20

Communications Menu

Main MenuA Communications Menu

Configures how the instrument communicates with external instrumentation and data loggers.

COMHUNICAT IOHS
Iata Logging Menuw
Serial Communication
Hhalogy :
Hrali 1 wt

Digital

HEHU
] Menuw
Menuw
Mernuw

Digitél Iﬂp;t Menuw

Outpeut Menuw

Figure50 ¢ Communications Menuscreen

Data Logging Menu
Serial Communication
Analog Input Menu
Analog Output Menu
Digital Input Menu
Digital Output Menu
Network Menu

Bluetooth Menu

Refer to Sectio’.4.21
Refer to Sectio.4.22
Refer to Sectio’.4.23
Refer to Sectio3.4.24
Refer to Sectio3.4.26
Refer to Sectio3.4.26
Refer to Sectio’.4.27
Refer to Sectio’.4.28

Operation

Pager1



Serinus 51User Manual3.1

3.4.21 Data Logging Menu

Main MenuA Communications Menw, Data Logging Menu

When editingk Sy dzZY SNA O 2 N} G §BE Wy dza RS 83 Sa G K
20KSNB dzlJ G2 GF1S Ada LXIFOST GKS abé S
ones below it downThe internal logger can log a maximum of 12 parameters.
DAaThA LOGGIHNG HEHU
) [ Select |
Figure51¢ Data Logging Men&creen
Data Logrterval Displays tk interval at which the data is saved to the USB mem

stick.Slectinga 1 secintervalmay result inoccasional
measurementsiot being loggear slow response to serial
commands.

Data Log Setug Numeric Numeric list of the parameters logged. This is a quicker way to
enter parameters if you have the list of parameter numbers han

Data Log Setug Text Select the list of logged parameters by name.

3.4.22 Serial CommunicatioiMenu

Main MenuA Communications MenW, Serial Communication Menu

SERIAL COMMUNICATION HMEHU
Serial ID

Figure52 ¢ Serial Communication Mencreen

Serial ID This is the ID of thiastrument when using mitidrop RS232
communications. This ID can be changed to support multip!
instruments on the same RS232 cable.

Service port (RS232 #1) The port parameters below are repeated for each serial por
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Multidrop port (RS232 #2)

SerialDelay Some older communicatiosystemsequire a delay before
the instrumentresponds to a serial commanthe number of
milliseconds of delay required-ID00). The diault is 0,
meaning the instrumentesponds as quickly as possible to a
serial request.

Baudrate Sets the baud rate for this serial poft200 2400 4800 9600,
1440Q 1920Q 384000r 115200).

Protocol Sets the protocol used for this serial poftdvanced ModBus
EC980@r BayernHessen. This must be set tAdvancel for
Acoem Australasiaupplied software.

Endian Sded Little or Bigendian mode for ModBus protocol
[Modbus Rotocol]

3.4.23 Analog Input Menu
Main MenuA Communications Menw Analog Input Menu

The Serinus supportheree analog inputs from the 25 pin 1/0O connector. Each input is a 0 to 2%t
1 input that can be scaled and loggedttee USB memory stiakr accessed remotely as parameters
199to 201.

CAUTION

Exceeding these voltages cammp@anently damage the instrumerind
voidthe warranty.

AMALOG THPUT HMEHLU

Input 2
Multiplier
Offset
Eeading

Figure53 ¢ Analog Input MenuScreen

Input 1/2/3 The sections below are repeated for each analog input.

Multiplier The input voltage will be multiplied by this number. For
example if a sensor has a8V output for a temperature of
-40°C to 6(°C, the multiplier would be (6340))/5 = 20.

Offset This value will be added to the above calculation. Continuin

the example in the multiplier description, the offset should k
set to-40, so that a voltage @V will be recorded as40°C.
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Reading

The currentreading from the input voltage, after the
multiplier and offset haveen applied. This is the value that
logged or reported as parameter 199 01 via USB or serial
requests.

3.4.24 Analog Output Menu

Main MenuA Communications Menw, Analog Output Menu

AMALOG QUTPUT HMEHU
Output Mode l.lulta.ge

Channel 0O

Hame

Figure54 ¢ Analog Output MenuScreen

Output Mode

02
Min Range

Max Range

OverRanging

OverRange

The analog output can be set to be eith@nrent or Voltage.
Different fields will be displayed depending on which analog
output type is selected.

The name of the gas for the analog output.

Set thelower range limit (in concentration unitsYhis is the
value at which the analog output should be atritgimum.
For example, 4mA for a 4 to 20mA current output.

Set the upper range limit (in concentration unit§his value
can be edited butannot exceed th®©verRangevalue.This is
the value at which the analogutput should be at its
maximum. For example, 20mA for a current output

Set to Enabled or Disabled to turn the ovanging feature on
or off.

This field is only visible whéDverRangings set toEnabled
Set to the desired over range value. This value cannot be s
below theMax Rangevalue. This is the alternate scale the
used for the analog output when oveanging is active and
enabled. When 904 of the standard range is reached, this
over range is automatically entered. When@0of the original
range is reached, it returns to the original range.

3.4.24.1 Analog Output Menu Voltage

Main MenuA Communications Menw, Analog Output Menu

These items appear wheédutput Modeis set toVoltage
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Voltage Offset Choices ar@V, 0.25Vor 0.5V. This sets the voltage for a
reading of 0. Since the output cannot go negative, this offse
can be used to record negative readings.

0.5V Calibration Enables the user to calibrate the anal@tageoutput at a
low point. Increase/decrease the value until the connected
equipment reads 0.¥ (refer to Sectiort.4.1.]).

5.0V Calibration Enableghe user to calibrate the voltageutput at a full-scale
point (5 V). Increase/decrease the value until the connected
equipment reads % (refer to Sectiord.4.1.1).

3.4.24.2 Analog Output Menu Current
Main MenuA Communications Menw Analog Output Menu

These items appear wheDutput Modeis set toCurrent

Current Range Enables the user to set desired current ranges. Choice8-are
20mA 2-20mAor 4-20mA
4mA Calibration Enables the user to calibrate the current output at a low poi

Increase/decrease the value until the connected equipine
reads 4nA (refer to Sectiort.4.1.9.

20mA Calibration Enables the user to calibrate the curremitput at a full scale
point (20mA). Increase/decrease the value until the connect
equipment reads 20m#xefer to Sectiont.4.1.2.

3.4.25 Digital Input Menu
Main MenuA Communications Menw, Digital Input Menu

This menu is used to remotely trigger zero and span calibratiims.is done by assigning the eight
digital inputs with one of the following commands.

DIGITAL IMFUT HMEHU
(FIM 151 Disabled El
(FIM £1 i
(FIN 15

=]

Figure55 ¢ Digital Input MenuScreen
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DI N (Pin X)

Active

Associates an action with a digital input. There eight digital
inputs (the pin numbers are for the 2%in connector). Each
one can have one of the following associated actions,
triggered when the corresponding digital input gdeshe
Active state:

A Disabled No action (this digital input does nothing).

A Do SpanUsed to grform a sparprecisioncheck When
activated the instrument sets th€al. Modeto Span(refer
to Section3.4.10.1.

A Do Zero Used to grform azero precisioncheck When
activated the instrument sets th€al. Modeto Zero(refer
to Section3.4.10.1.

Each pin can be set to be actiMegghor Low. Active High
means that the event will be triggered when thied is pulled
to 5V. Active Lowneans that the event will be triggered whe!
the line is pulled to OV.

Example

Here is a typical configuration between mstrumentand either a data logger or calibrator (master

device):

1. Set the jumper JP1 to 5V positi(nefer to ®ction4.4.3.

2. Connect one of the master devices digital output sigt@lpin 18 and the ground signal to pin 5
of theA y & (i N&mva®gligital 25 pin female connectdrefer to Figure70).

Program master device to output O volts to pin 18 when a span is desired.

In theinstrumentQ Bigital Input Menu assignDl 0Do Span

5. The same procedure can be followed to also activate zero calibrafims. of theinstrumeniQ a
analoddigital 25 pin female connector can be connected to one of the other master devices digital
outputs and theinstrumentcan be set s®I lis assigned t®o Zero

3.4.26 Digital Output Menu

Main MenuA Communications Menw Digital Output Menu

This allows the instrumerto trigger external alarms in response to certain events.

There are eightlifferent pins available, which will be set high during an associated event:
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DIGITaL OUTPUT HEHLU
(FIN 1 Iisabled E
DO1 PIN 4 IDisabled
DOZ «(FIN 22 IDisabled
O3 (FIN =2 IDisabled
D04 «pIN Disabled
Iisabled
Disabled
Iisabled

&

D05 (FIN 182
DO& (FIN 42
DOTFT  (FIN 1T

Figure56 ¢ Digital Output MenuScreen

DO N (Pin X) Associates a state thi a digital output. There are eightigital
outputs (the pin numbers are for the 3&n connector). Each
one can have one of the associated states listetale4.
The pin will be driveto the active statenhile theinstrument

stateis true

Active Each pin can be set to be actidegghor Low. Active High
means that the pin will be pulled to\6 when the associated
event occurs. Active Low means the pin will be pulled¥6 0
when the associated event occurs.

Table4 ¢ Digital Output States

Digital Output State Description

Disabled No state (this output is never set high).

High Volt Fail High voltagdault.

Pwr SupplyFail Power supply fault.

Ref VoltFail Reference voltagéult.

A2DFalil Analog to digital fault.

Lamp Fail Lampfault.

FlowFall Sample flow fault.

CellHeatFall Cellheater fault.

FlowHeatFail Flow blockheater fault.

LampHeatFalil Lamp heater fault.

Chassig mpFail Chassis temperature fault.

CoolerFalil Coolertemperature fault.

USBDisconnected The USB memory stick is disconnected.

Background Performing a background.

Span Performing a span check.

Zero Performing a zero check.

SystemFault Any system fault (the red light is on).
Operation Pager7
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3.4.27 Network Menu (Optional)
Main MenuA Communications Men Network Menu

TheNetwork Menuonly appears when th&letwork Portis enabledn the Hardware Menu(refer to
Section3.4.30. The Network Menu allows the user to view or set the IRddress, Netmask and
Gateway if the optional network port is installed.

HETHORK HMEHLU

Hetma
Gate
Pra

Figure57 ¢ Network MenuScreen

Start-up Mode The following modes are available:

A NORMAL In this mode nothing is done with the network
port during bootup. It is assumed to be configured
correctly or unused.

A READ IPThis mode interrogates the network port for its I
address. The menu will display the network address afte
boot-up.

A SET IPThe usemay enter an IP address, Netmask and
Gateway address (following the usual rules for formatting
these addresses)At this time he instrumentdoes not
validate tre correctness of these entrieg/hen you cycle
power, theinstrumentwill first instruct the network port
on its new address. It will switch ®ead IRmode and read
back the address it just set ffoe usermay verify it in the
menu.

A Set DHCPThis sets the network port into DHCP mode,
allowing the network to assign thastrumentan IP

address.
IP Address This is the current IP address of tinstrument
[Read or Set mode]
Netmask This is the subnet mask of the network timstrumentis
[Read or Set mode] connected to.
Gateway This is the IP address of the router to access addresses no
[Read or Set mode] the same subnet.
Adaptor is in DHCP mode In this mode thanstrumentwill ask for its network
[DHCP mode] parameters from a DHCP server on your network.
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Protocol Sets the protocol used fahe network port(Advanced
ModBus EC980®@r BayernHessen. This must be set to
Advancel for Acoem Australasiaupplied software.
Endian Sded Little or Bigendian mode for ModBus protocol
[Protocol Modbus]

To read the IP address, perform the following steps:

Sd the instrument to Read IP
Manually cycle power off
Wait three seconds

Turn power on

A S

Read or set the IP address.
3.4.28 Bluetooth Menu(Optional)

Main MenuA Communications MenW, Bluetooth Menu

This instrumensupport Bluetoothcommunication through the Serinus Remote AndrAplication

(refer to Sectiort.6).

BLUETOOTH HEHLU
Bluetooth Discnhhected
Eeset k
ID SerinusInvld
Command Mode Pin

Disahledlﬂ

USE
+=F

Figure58 ¢ Bluetooth MenuScreen

Bluetooth This field indicates whether the analyser is remotely
connected to an Android device.

Reset After changing the ID or PIN is necessary taeboot the
Bluetooth module. This is done by resetting @realyseror by
using this menu item to reboot only the Bluetooth.

ID This is the Bluetooth ID of thastrument Use the keypad to
edit this field (refer to SectioB.3.1).
The defauliD settingis Serinus(Acoem ID)
The wordSerinusis always the first part of the name and
cannot be editedThe second part is th&coemID.

PIN This is a passcode/pin required for the Serinus Remote
Application to connect to the instrumeniThe default pin is
1234

Operation
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3.4.29 AdvancedMenu

This menu is accessed via a different method than the other menus. FroHothe Screempress the
following keys: (899( )

This menu contains technical settings, diagnosticsfaatbry hardware installation$\No items in this
menu should be accessed without authsation and supervision of qualified service personnel.

ADUVANCED MENU

Mernw
Ilisplay
~ypice Ty

Parameter i ayd Menu
Fezet tao ac y Defaults
Rebuild

Ho Heagatiwe

&

Figure59 ¢ Advanced Menu Screen

Language Select a language

Hardware Menu Refer to Sectio3.4.3Q

Service Displays When set toOn, new items appear on many different menus
These fields are for diagnostic and senpeesonnel only
Default isOff.

Next Service Due Enables the user to edit the next service due date.

Jump to Next State Moves the sequence to the next state (e.g. from Fill to

Measure). This command is most commonly used to force i
instrument out of the warrup sequence early.

Parameter Display Menu Refer to Sectio3.4.31

Reset to Factory Defaults Reset the configuration to factory defaults. This will erase a
calibrations and user configuration information.

Rebuild Index If a data log becomes corrupted it may be possible to restol
It by rebuilding its index file. This command will ask you to
specify a month and will rebuild the index for that month. Tt
operation can take many minutes and it should not be
interrupted. WHile the file is rebuilding any data logging will
be suspended.

3.4.30 HardwareMenu
Advanced MenwA Hardware Menu

This menu contains factory hardware installations. If you reset to factory defaults you may need to
revisit this menu to enable your installed optional features.
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Aluminium

IDisabled
0.730
Enabled
IDisabled
IDisabled

= +
1]
-

= =

m DM
o 3
i1}

&+ 0

Figure60 ¢ Hardware MenuScreen

Variant

Range

Front Panel Style

Network Port

Orifice Size
Optical Test Lamp
SO2 Lamp Target

Select thanstrumentmodel Normally this only needs to be
reset when the configuration is corrupted. The selections
available will depend on licensing. It istmecommended to
run an instrumentwith firmware set to an incorrect model.

Select the rangefahe instrument Not allinstruments
support all ranges. Default &andard

Choosing the incorrect front panel will result in the traffic
lights behaving inconsistentlipefault isAluminium.

WhenEnabledindicates the instrument has a network port
installed Default isDisabled

Specify the input orificeDefault is 075.
Allows optical diagnostic testBefault isDisabled

Allows the user to adjust the Lamp current target. The defa
is 3bmA

CAUTION

No items in this menu should be accessed without authorization and super
of qualified service personnel.

3.4.31 Parameter DisplayMenu
Advanced Menud, Parameter Display Menu

Used to display a logged parameter on the scré@efer to Table22 for a list of parameters).
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PARAMETER DISPLAY
Ilata Parameter

Figure61 ¢ Parameter Display Mencreen

Data Parameter Enter the Advanced Command parameter number
Name Displays the name of the selected parameter.
Value Displays the current value of the selected parameter.
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4. | 2YYdzy AOF A2y &

The Serinusas a number of different interfaces for communication with other equipm&8$2332,
USB, 25 pinligital/analog input/output, TCP/IP network (optionaihd Bluetooth). A demonstration
versionoft 02 SY | dziAiradis fofiwéarg is @cuded with the instrument, enabling basita
downloads and remoteperationfrom aPC running MS Windows (7 ot 8pe full version of Airodis
is available separately and includes automadiadia collection, data validatiomand complex reporting
by multiple uses. Refer to the Airodis Manual and Sectidré for details on setting up and
communicating with the Serinus.

Communication ports

L+
RS232#1  RS232#2 ys TCPIP  ANALOG/DIGITAL

Figure62 ¢ CommunicationPorts

41 w{HOH [/ 2YYdzyAOFI GA2Y

RS232 communicatios a very reliabl&vay to access data frothe instrumentand is recommended
for use in connection to a data logger for 24/7 communicatiBath RS232 ports are configured as

DCE and can be connected to DTE (Data Terminal Equipment such as a data logger or computer).

Port #2alsosupportsa multidrop arrangement & configuration of multiplénstruments connected via

the same RS232 cablere the transmit signal is only asserted by the instrument that is spoken to)

For reliable Multidrop RS232 communications please follow these guidelines:

1 Verify that theSeriallDis setto a unigue valuavhich isdifferent to the other instruments in the
chain (refer to Sectio.4.22.

1 All of the instruments in the multidrop chain must have the same baud rate and communication

protocol settings. A maximum of 9600 baud rate is recommended.

1 The Multidrop RS232 cable should be kept to less than three meters in length.

1 A 12K ohm terminating resistor should be placed on the last connector of the cable (connect from

pin 2 to pin 5 and from pin 3 to pingrefer to Figure63).

1 The shielding of the Multidrop cable must be continuous throughout the cable.

1 The shielding of the Multidrop cable must only be terminated at one end. It should be connected

to the metal shell of the DB-way connector.
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SERINUS 50 SO2 ANALYSER
RS—-232 DB9 Connector M—F

RED ¥ 2
12k
— BLUE 13
12k
— GREEN ¥+ 5

SERINUS 44 NH3/NOx ANALYSER
RS—232 DB9 Connector M—F

>
RED ¥ 2
BLUE +3
GREEN + 5
DB9 Connector M—F »)
RS—-232 PORT4
>
2 +RED
3 +BLUE
5 +CGREEN

Figure63 ¢ Multidrop RS232 Cable Example

42V {. | 2YYdzyyAOlLGAz2Y

This is ideal for irregular connection to a laptop runnihigpem Australasfa Airodis software to
download logged data and remotely control the instrument. Due to the nature of USB, this is a less

reliable permanent connection as external electrical noise can cause USB disconnection errors on a
data logger.

For more information on making connections refer to Sectidghl.1

Note: Onlythe Advanced protocol is supported for USB communication.
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Instruments with the optional networfort installed can be accessed using a TCP/IP conneEtore
65 shows examples of some possible configurations for remote access.

Direct Connection
Serinus Computer
IP:192.168.0.2 IP:192.168.0.3

Cross-over LAM Cable

LAN

Serinus Modem/Router Computer

IP:192.168.0.2 IP: 19216801 IP:192.168.0.3

LAN Cable LAN Cable /Wireless

WAN
Serinus Modem,/Router Computer
LANIP: 192.168.0.2 LAMIP: 192.168.0.1 LANIP: 192.168.1.1 LANIP:192.168.1.3

WANIP: 192.125.1251 WANIP:192.125.120.1

— .
E —
I5P%/Internet

LAMN Cable LAN Cable fWireless

1 15P: Internet Service Provider

Figure64 ¢ Example of Typical Network Setups
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Note: In Figure65 all the IP addesses are taken as an exampiée WAN IP addresses are
normally provided by your ISPlhereasthe LAN IP addresses can be set manually to any rai
which iswithin the subnet of theMlodem/Routerswitch.

Useacrossover LAN cable to connect the instrumetitectly to a computer, or a standard LAN cable
for connection to a Modem/Router/Switch as shownFigure65. The computercouldbe connected

to the Modem/Router using eithe€CATScable ora wireless connectionbut the instrument must be
connected using CAT5/6 cable

Below is an exanie of how to setup the network.

1. Open-Main MenuA Communications Menw, Network Menu.
2. Select ProtocolA Advanced Accept

3. Select Startup ModeA Set IP- Accept

4

Edit - IP Address- (Change the IP address to the address you wish to use within the
Modem/Router/switch subnent).

Edit- Netmask- (Change the Netmask to the setup specified by the Modem/Router).
Edit- Gateway- (Change the Gateway to the setup specified by the Modem/Router).

HETHORK MEMU

Start-up Mode Set IP|:]
IPF Address 192.168.080,882
Metmask 255.255.255. 0880
Gateway 192.168.0888.881

Flease manwvally cuycle
Frotocol Advanced

S0z 0000 UZE
HZ=: 0.000
Figure65 ¢ Example of Network Menu Setup

7. Once completed,se the power switch on the rear of the tnament to turn the power OffPlease
leave the instrument off for 10 seconds before turning the power back On.

Note: Manually perform a hardware power cycle every time the IP address is chémgétb take
affect

When using the network port to connect to tmeuter / modemwith NAT enabledyou will need to

add IP mapping to ensure that data is forwarded through to the desired pbit is known as port
forwarding. To seup the port for the instrument, you will need to go into the modem/router
configuration. Normally, you will see the port forwarding setup under Port Forwarding, NAT or Port
Mapping menu. Below is an example patfarding setup.

The default port for the Serinus range of instruments is 32783. The destination address is the
instrument IP address setup in tiNetwork Menu.
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ltem  Protocol Incoming Address Incoming Port Destination Address Destination Port
1 tep 0000 32783 - 32783 192.168.0.2 32783- 32783
Figure66 ¢ Port Forwarding Example
4.3.3 Airodis Setup to Communicate with Serinus

Below is an example of Airodis setup for a LAN network. Ensure the IP address is set to thesame as
the instrumentNetwork Menu.

[l Airodis Client - Airodis ol
ﬂ Home | Staion | Channels  DataManager  Audit  Rules -
o g L3
B @ ™ & @
Acquire  SetLogger Remote Add/Remove Download
Corfiguration  Clock ~ Control ~ Database  Directory
D 9 Station Name. ()  General Parameters Reporting Intervals
& 3| Serinus 30 D B | Name Loglnterval  Logger ReportD
Station Name Serinus 30 [Report 1 | 0:00:00
Company Name  Ecotech
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberrs, Melbourne, Sydney
Change with DST B
Latitude 0°0'0.00" N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name [Serinus Demo | DeviceID o ]
Link Type TcP =]
1P Address 192.168.02
Port 32783
1 stations FEE

Figure67 ¢ LAN Network SetJp (Airodis)
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Below is an example of Airodis setup for a WAN network. Ensure the IP address is set the same as on

the remote modem/router.

Eall o Airadis Client - Airodis = | B fe |
Home | Station | Channels  DataManag Audit Rl ~
= £ = )
B @ = &
Acquire  SetLogger Remote  Add/Remove Download
Configuration  Clock  Control ~ Database Directory
D $ Station Name & General Parameters Reporting Intervals
& 3|Serinus 30 D B | Name LogInterval  Logger Report ID
Station Name Serinus 30 [Report1 ] 0:00:00
Company Name Ecotech
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydney
Change with DST a
Latitude 0°0'0.00' N
Longitude 0°0'0.00" E
Elevation (m) 0
Data Parameters Cemmunication Parameters
Database Name Serinus Demo | Device D 0 |
Link Type TP |~
1P Address 192.125.125.1
Port 32783
1 stati ‘ﬂ L=

Figure68 ¢ WAN Network SetJp (Airodis)

A4 SAIAGE EXYYdf RAIF G A2Y

The 25 Piranalog/digital port on the rear of thenstrumentsends and receives analog/digital signals
to other devices. These signals are commonly used to activate gas calibrators or for warning alarms.

4.4.1 Analog Outputs

Theinstrumentis equipped wittone tothree analog outputs that can be set to provide eithettage
(05V, 0.255V, 0.55V, 310V) orcurrent (0-20, 220, 420mA). The analog outputs are tiedspecific
instrumentmeasurementsdepending on the instrument type.

For 310V analog output operation, set the output type to current and move the jumpers (JP3) on the
rear panel PCA to-D0V (refer to Figure69).

Table5 ¢ AnalogOutputs
Analyser Output 1 Output 2 Output 3
Serinus10 Os N/A N/A
Serinus30 CO CQ[Optional] N/A
Serinus40 NO NO« NG
Serinus44 NO NHs \[@
Serinus50 SQ N/A N/A
Serinus51 SQ HzS N/A
Serinus55 HS N/A N/A
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Analyser Output 1 Output2 Output3

Serinus56 TS N/A N/A

Serinus57 TRS N/A N/A

Serinus Cal 3000 = N/A Os N/A
4.4.1.1 Analog Outputd/oltage Calibration

Equipment Rquired

T Multimeter (set to volts)

1 Male 25 pin connector with cable
Procedure
1. Open- Main MenuA Communications MenuA Analog Output Menurefer to Sectior8.4.29.
2. Select Output Mode A Voltage

3. Connect anultimeter (using an appropriate adaptor or probes on thaltimeter) to theground
(pin 24) and the relevant output pin (pin 10)

4. Edit- 0.5V Calibration (until the multimeter reads 0.50@0.002) - Accept.
5. Edit- 5.0V Calibration (until the multimeter reads 5.0@0.002) - Accept.

44.1.2 Analog OutputLurrent Calibration
Equipment Rquired

1 Multimeter (set to mA)

1 Male 25 pin connector with cable
Procedure
1. Open- Main MenuA Communications MenuA Analog Output Menurefer to Sectior8.4.29.
2. Select Output Mode A Current

3. Connect anultimeter (using an appropriate adaptor or probes on thaltimeter) to theground
(pin 24) and the relevant output pin (pin 10)

4. Edit- 4mA Calibration (until the multimeter readsAmA=+0.01)- Accept.
5. Edit- 20mA Calibration (until the multmeter reads 20mAt0.01) - Accept.

4.4.2 Analog Inputs

Theinstrumentis also equipped with three analog inputs with resolution of 15 bits plus polarity,
accepting a voltage between®/. These go directly to the microprocessor and should be protected
to ensure static/high vilage does damage the main controller P@#strument warranty does not
cover damage from external inputs).
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Theinstrumentis equipped with eighlbgic level inputs for the external control of tiresstrumentsuch
as Zero ofSpan sequences. Each input has a terminating resistor which can be either PULL UP or PULL
DOWN. This is set using thenper JP1 on thbackpanel PCArefer to Figure69).

Theinstrumentis equipped with eighbpen collector outputs which will convey instrument status
condition warning alarms such as no flow, sample mode, etc. Two of the digital outputs can be set so
that there is +5/ and+12V available on the 25 pitonnector for control purposes, instead of digital
outputs 0 and 1.

In the default jumper locationg€fer to Figure69) these two outputs will function normally as open
collector outputs. If moved to the position closer to the 25 pin connettten theDO 0 will supply +12
V and DO 1 will supply %5

The+12V and +5/ supplies are limited to about 10&1A each.

Each digital output is limited to a maximum of 4@@.. The total combined currents should not exceed
2A.

14 25 U U ° N © S
O Q00000000000 O O O C) :) O 0000 O O [e}e]ele] O
OCcCc0000000000 88 00000 00000
1 L2 1 5 1 ]
JPL 15 0000 I3 Jz i J
nu ANALOG./DIGI TAL 0000 uSE B RS232 W2 RS232 #1
DIGITAL INBUT
|| PULL U D0k

JP2
+120(0 Ofpsu JP3
O Ofo1GITAL QuTRUT EE o-10u J4
00 0|0 Ojpo 1 ANALOG DUTPUT
i b I
i, "o

Jp2 JP3
+2u] = = |+BU aflal]a|0-10V
DIGITAL OUTPUT ANALOG OUTPUT
Do 0 DO 1 CURRENT

A0 Al A2 /

Figure69 ¢ 25 Pin Rear Panel PCA(Default umpersHighlighted)
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DO _-I;_ —rizv g5
DO | T —+sv D00 — i ;\
poO1 gl O
f
120 = .
From Microprocessor DO 4 ]2 O Digital Outputs x 8
x & DO 5 I 0
DO 6 = 9]
= DoO7 = 0
GND GND —2+-0
_Jpr —nio ———©
5V GNDE —sv —— b ]
Br2 el O
—%QK DI3 20 0 Digital Inputs x 8
D14 ‘8 0 = i
To Microproccssor 4 Whe " DI 53 O
X8 3K DI6 5 o}
DIy 2'2 {1
GND T_O
GND  —y ' A0 —5—0
From Digital to AnalogD—I 499 AQ | Il 0 } Analog Outputs x 3
Converler -3V 1P3 AO2 37 O
x3 B GND IZ —
AlD 33 O
GND  GND Al 1;{ o] } Analog Inputs x 3
To Analog to Digital d —T_ ZE'B‘K Al2 - O{
S‘;‘“"*‘” 100nF ANALOG / DIGITAL
25 Pin Female Connector
GND GND

Figure70 ¢ External 25°in 1/O Individual Pin Descriptions

CAUTION
Theanalog anddigital inputs and outputs are rated to CAT |

Exceeding 1¥DC or drawing greater than 460A on a single output or a totg
greater than 2A across th@ightoutputs canpermanently damage the
instrument and voidhe warranty.

A5 [ 233Ay3 511Gl

When the user receives the instrument from the factory it will have a default set of parameters already
setup in the internal data logger. These select few parameters have been chosen for their relevance in
assisting in troubleshooting the instrument.

45.1 Configure Instrument Internal Logging

In order tolog data,you must first specify data logging intervallhis is how often data will be logged

to the USB memory stick. You can log a maximum of 12 parameters. These parameters can be selected
by name or by parameter numbessing the parameters list as a referer(cefer to Table22).

Procedure

1. Open- Main MenuA Gommunications MenuA Data Loggindgenu (refer to Sectior8.4.21).

2. Sdect-Data Log Intervail (adjustto the desired valug- Accept
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46 ' aAy 3 ! ANRR2 a5 A @yFtaH NS5 | 4 |

4.6.1 Connecting the Instrument to dur PC

This instrumentan communicate with a PC usingZ32 (Serial), TAP (Network), Bluetooth or USB.
Serial, Bluetooth and network communications do not require additional drivers. If you wish to connect
using a USB cable, the driver must be installed.

4.6.1.1 Connecting @er USB

If you wish to connect using USB, you will need to first install the Serinus USB driver.

1 Power on thanstrumentand connect it to your PC with a USB cable. You should receive a prompt
AT GKS RNAGSNI ySSRa G2 0SS AyaldltftSRd LT y2i3 2LX

FAYR (GKS RSGAOS IyR aStSOG a! LIRIGS 5NAGSNI {2F( gl

=8 Device Manager =NAC X
File Action View Help

&= [ E HE & B &S

>-&__"-‘, Human Interface Devices o
> g IDE ATAJATAPI controllers
- -5 Imaging devices
> 22 Keyboards
> --ﬂ Mice and other pointing devices
- {15 Modems K
.l Monitors
- ¥ Metwork adapters
5 Other devices

‘@_ Serinus Gas Analvser
. | Portable Devices Update Driver Software...
D Processors Disable
- % Sound, video and
> - System devices

3 a Universal Serial B Scan for hardware changes

9

mn

Uninstall

Launches the Update Driver 5 Properties

Figure71¢ Installing Diver Software (Device Manager)

1 When prompted where to search for the driver, selé@towse mycomputer¥ 2 NJ RNA GSNJ a2 F( & |
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1 The Serinus USB driveddcated on the green Ecotech & 2 dzNJDO S &
Iyt 2aSNESD { St SONext KAd RANBOI 2

'8

\j [l Update Driver Software - Serinus Gas Analyser

How do you want to search for driver software?

< Search automatically for updated driver software
‘Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure72 ¢ Update Driver Popup

u

r

S

@ U Update Driver Software - Serinus Gas Analyser

Browse for driver software on your computer

Search for driver software in this location:

D:\Drivers\Ecotech Analyser hd Browse...

[¥] Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

I
I
NE

Figure73 ¢ Update Driver Popup (Directory Location)

1 If you receive a confirmation prompt to install the driver, selastall.

{\DrivérdEso@th dzy’ R S
YR Of A O]

Communications
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) Il Update Driver Software - Serinus Gas Analyser

Installing driver software...

[+7] Windows Security &J

Would you like to install this device software?

MName: CDM Driver Package - Bus/D2ZXX Driver
s” Publisher: Ecotech P/L

] Always trust software from "Ecotech P/L". Install ] [ Don't Install J

‘VC' You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

Figure74 ¢ Installing Driver Confirmation Prompt

1 If everything went smoothly, Windows will inform you that the driver was successfully installed.

(&) I Update Driver Software - Serinus Series Gas Analyser
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
Serinus Series Gas Analyser

Figure75 ¢ Successful Drivenktallation
4.6.1.2 Connecting @er Serial (R332)

The following steps outline how to setup the instrument for connection to a PC or datalogger (refer to
Section3.4.22.

Procedure

1. Open- Main MenuA Communication Menud Serial Communication Menu

2. Determine which RS232 Port you are physicaliking the connectiowith. Remembermultidrop
is only supported on RS232 #2.

3. Selectc BaudrateA 38400- Accept(Set arappropriate baud ratedefault is 3840D
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4. Select- ProtocolA Advanced- Accept

If you are running Airodis in a multidrop configurati@nsure that theSerial IDis unique for each
instrument on the chain.

The following steps outline how to setup the instrument for connection to a PC or datalogger (refer to
Section3.4.27).

Procedure

1. Open- Main MenuA Communication Menud Network Menu.
Select- ProtocolA Advanced Accept

Select Start-up Mode A Set IP- Accept

Assign a unique static IP address to the instrument.

a bk~ 0D

Reboot theinstrumentby cycling the power

The user camlownload data from thénstrumentusing either a full retail (paid) version of Airodis or
with the demo version which iscluded on the greeRroductresources USB stick. The demo version
has limited functionality, but will allow you to download and export data ftgmo threeinstruments.

If the user doesn't have Airodis Installed, they can obtain it from the following address:

http://www.airodis.com.au

The installer is straightforward:riSure you install the correct version for your operating system. If you
are running 64bit windows, install the 64it (x64) version. @ierwise, install the 3bit (x86 version.

1. Once installed, double click on the Airodis shortcut on the desktop to start Aivéddikspace
Manager You will be presented with the default workspace options. These will suffice for
downloading data from the instrument
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2 Airodis Workspace Manager - Airodis ] ‘
File Processes
| -
gl B . |
Launch  Client Report Server Downlead Report
Workspace Manager Server  Scheduler
Start/Stop Processes
Database
Workspace Name Airodis -
Database Type @ Local File () SQL Server
Instance Mirodis
Login Windows S50
Username
Password
Services
Hostname Port Console
Server localhost 46368 : 0o
Download Server localhost 46368 L [
Report Scheduler localhost 46370 oo
English - ‘ =
R ———

Figure76 ¢ Airodis WorkspaceManager

2. Start theClient Serverand Download Serveby singleclicking the toggle button for each. The
client may prompt to register withcoem Australasiar install an update. Follow the prompts if it
does.

3. Once the Client application has loaded, chitkmeA Add StatiorA New Physical Station

s = B
[ Airodis Client - Airodis [E=R
Home Station Channels Data Manager Audit Rules N
Delete  Save  Dismiss | Show/Hide Groups | Download Cancel Schedule Download
Station 7| Station Changes Changes b b Log
E‘ New Physical Station - Visible Stations = Download [
BB, New Virtual Station L Status O LlastDataPoint () LastDownload ¢ MNextDownload  Reliabiliy O  Logger OV LinkType OV

Figure77 ¢ Adding a New Sation

4. This automatically brings you to tigtationtab on the ribbon. Enter theommunicatiordetails to
connect to theinstrument
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.,
o Airodis Client - Airodis = | B |
ﬂ Home Station Channels Data Manager Audit Rules &
= - ~
E @ ™ i
Acquire  SetLogger Remote | Add/Remove Download
Configuration  Clock  Control Database  Directory
D Station Name ) " General Parameters Reporting Intervals
@ 0|Serinus D 0 Narne LogInterval  Logger Report1D
Station Name Serinus ‘Report 1 I 0:01:00
Company Name
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydn
Change with DST
Latitude 0% 0'0.00" N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name [serinus | Device 1D
Link Type uss -
Device Serinus Gas Analyser [40123456] -

Figure78 ¢ Adding aNew Sation

Table6 ¢ Setting up a New tation via Airodis

Property Description

Station Name The name of the station. If you have other loggers, the name is used to disting
them.
Logger { S {Achedn Seérigdus <instrument type #> (Advanéed)g KSy R2 g

from any Serinus series instrument. This will communicate with the instrument
the Advancedprotocol. If using a network or serial connection, ensure that the
Advanced protocol has also been selected on the instrument itself.

Time Zone Set this to the time zone that the instrument is located in.

DST Enable this option if you plan on changing the clock on the instrument with
daylight savings. Leave this disabled if the clock does not shift during DST. Tt
instrument will need to be adjusted manually for D¥will not happen
automatically.

Database Name This is the name to be used for the table in the SQL database containing this
adriArzyQa RIEGEFE® LG Ydzad o6S dzyAljdzS ¥

Device ID Enter the Serial ID of the instrument. If you are not using multidrop; this can be
G2 ané 2N ESTiU oflylo

Link Type Select the type of connection used to connect to the instrument. Different
properties will appear depending on the link type selected. Align these settings
with those of the instrument.

Log Interval This needs to be the same as thata Log Intervasetting on the instrument.

Note: The available fields for communicatiparameters will change when you change the lin
type. You will need to set the communication parameters tieate been defined on the
instrument

5. Once the station has been created, save the station by clickin§akeshortcut icon or
FileA Save
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6. ClickAcquire ConfigurationThis will probe the instrumerfor a channel list. After a few seconds,
the channel list should be visible in tdanneldab.

[l Airodis Client - Airodis = | B ||
Eile Home Station Channels Data Manager Audit Rules <o
e ota | X3
Add Delete Add Delete

Channel Channel | Vector Pair Vector Pair
Channels F] Vector Pairs
D & Station Name 9 W 4 b M Channels | VectorPairs
- YE=ine Mo Label Legger Channel ID Units Molecular Formula D;j::: Description Colour Show
0[primary Gas Concent]50 ] = 2
1 PGA Gain 49 - - 2
2|Instrument Gain 56 [=] I~ 2
3|Lamp Current 64 [ = 2
4 Gas Pressure 72 - - 2
5 Ambient Pressure 73 - - 2
6|Chassis Temperature |77 [=] I~ 2
7|Lamp Temperature &1 [ = 2
8 Instrument Status a3 code - - 2
9|Instrument State | 110 [~ = 2
10/ Instrument Units 116 [=] I~ 2
11 Filter Type 164 [ = 2
1/2047 stations \ 8 9 -

Figure79 ¢ Station Configuration (Channel List)

Note: If there was an error connecting to tlestrument, a red dot will appear next tthe station
name in the station lison the far left hand sideHovering over the red dot will present you wit
an error messagéefer toFigure80).

A =
File Home Station Channels
L dm— +
m @ ™
i Reme
(3} Last Download abasi

1 second ago
Result : Could not establish connection

7 TG TNdme G
0| Serinus

Figure80 ¢ Error Satus Notification

7. Select theData Managetab, click download. The Download Data window will appear. Select the
appropriate time period that you wish to download and click Download.

Paged98



[/ acoem

™

m_HDrﬂE Station Channels Data Manager Audit
ﬁ {&: x Start | 8/11/201300:0000 - E:
- §

Download  File Export End 9/11/2013 00:00:00 N Display

Img~ [
" | Downlcad Data u

Download

D $ () Last Data Point @) Specify

> 0/ Seri From
171172013 00:00:00 i o
To 8/11,/2013 13:06:38 -

Clear logger on successful download

Download Cancel

Figure81 ¢ Downloading @ta

8. The status of the download will appear in the bottdeft corner of the window. You can also
monitor the status of the download from thdometab.

[EER ™ Air
File Home Station Channels Data Manager Audit
Delete  Save  Dismiss | Show/Hide Groups @ Download Canc
Statn:un" Station Changes Changes M M
Station List | Visible Stations Do
ID ¢ Station Mame Status & Last Data Point
& 0|Serinus PDownloading (9%) || 1/11/201315:03
1/2047 stations |l Downloading |

—

Figure82 ¢ DownloadData Satus

9. Data will become available in the data manager as it is downloaded. You can load data for a date

range by entering the start and end dates and clickiigplay The selected data will be loaded
into the data manager.
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r = ,
iy Airodis Client - Airodis b= o
E_Home Station Channels Data Manager Audit Rules -

= Stat | 1/11/201300:0000 - g = g Egisd  Uncommined o] E ?_j
2, X : L= B A . - N
Download  File Export End 2/11/2013 00:00:00 T Display Check Delete Time S Colour Undock | Commit Undo Reason
Import - Contiguity Offset e Scheme Graph | Changes List
Download = |Export = Downloaded Data [ Wiew [ Validation (]
o9 Station Name O M 4 REEDIT 1] < Thig Station
'| U|Serinus ‘ r:lr:‘f.?:,u;in PGA Gain ms:?lem Lamp Current | Gas Pressure ‘;rlrf:ﬂ - General
-AQS
1/11/2013 00:00:00 0.00 8.00 I‘OOI 20.39 0.00 803.8)
1/11/2013 00:01:00 0.00 8.00 1.00 20.39 0.00 803.8|
1/11/2013 00:02:00 0.00 8.00 1.00 20.39 0.00 803.8|
1/11/2013 00:03:00 0.00 8.00 1.00 20.39 0.00 803.8
1/11/2013 00:04:00 0.00 8.00 1.00 20.39 0.00 803.8) | ‘
1/11/2013 00:05:00 0.00 8.00 1.00 20.39 0.00 803.8|
1/11/2013 00:06:00 0.00 8.00 1.00 20.38 0.00 803.8| ‘
1/11/2013 00:07:00 0.00 8.00 1.00 20.39 0.00 803.8) - -
1/11/2013 00:08:00 0.00 800 100 2039 0.00 g03.7] | SelectionInformation
1/11/2013 00:09:00 0.00 8.00 1.00 2038 0.00 80381 | =-Lamp Current e
1/11/2013 00:10:00 0.00 800 1.00 20.39 0.00 203.7 EE‘“tE";lfg:U . o
B : -
i ensanann 0.00 A00 1.00 30.29 n.00 z0277 | apt“’:[' (100%) ;
[ i R —
210 rf\ N
.,.ml‘.m\.»\ A
20.8 M“leﬂm o \\_‘
P e e N
206 I s
/
204 ey |
et [
Lol (VR “I |
202 ¢
1Fn 3AM BAM SAM 12PM 3PM 6PM 9PM 2 Sat
Now 2013
1/2047 stations | Downloading | 8 d -

Figure83 ¢ Data \isibility

10. Data can be exported by clicking tBeport function. This will allow you to save your data in CSV
format, which can be loaded into another program such as Microsoft Excelaléd possible to

copy/paste (@l +C / Grl +V) data directly from the Airodis data manager.

r|___|| H =

2

Download

Download

File
Irnport

= B

D 9
Q | Serinu

Stz
5

Station Channels Data Mai

Export

Start 1,/11/2013 00:00:00

End 2/11/2013 00:00:00

[ Current Report (b Dov

Current Selection R

Include Status Columns

HNE

Include Invalid Data
B S S SR N S :H]:{]

1/11/2013 00:0

Figure84 ¢ ExportingData

11.¢ KF i Qa
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KIa
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-
—_— T T i - - Mi l =HRS g
J Eg\\ ] #¥~ € Serinus Report 1 - 20131101 0000.csv - Microsoft Excel

Home Insert Page Layout Formulas Data Review View Developer Team @ - x
== ¥ || Calibri |11 - = = General - 53 Insert - X - % [ﬁ
P_g s |B £ E'HA‘ — §|§‘3- |$ il ,l Styl ?‘DElEtE' IE' Sort & Find &
aste P -~ 85 || 4. 1] in
S BRI = |8 s% - [ElFormat~ | 27 Fifter~ Select-
Clipboard ™ Font (F] Alignment IF] Mumber ™= Cells Editing
B4 _. f|o ¥
A B C D E F G Hig
1 |Date_Time Primary Ga PGA Gain Instrument Gain Lamp Current Gas Pressure Ambient Pressure Chassis Tem
2 | 1/11/2013 0:00 0 8 1 20.38867 0 803.875
3 | 1/11/2013 0:01 0 8 1 20.3916 0 803.8438
4 | 1/11/2013 0:02 ol E:} 1 20.3916 0 803.875
5 | 1/11/2013 0:03 0 8 1 20.38867 0 B03.875
6 | 1/11/2013 0:04 0 8 1 20.38867 0 803.8438
7 | 1/11/2013 0:05 0 8 1 20.38525 0 803.8438
4 4 » M| Serinus Report 1 - 20131101 000 < %1 [ m |
Ready | IEEE S — 5

Figure85 ¢ DataDownload Complete

47 { SNAYydza wSY20S ! LIk . fdzSG220K

TheSerinus Remote Application allows for any Android device (Tablet or Smartphone) to connect to
aninstrument

The Serinus Remote Application allows the user to

1 Completely control thenstrumentusing a remote screen displayed on the device.
1 Download logged data and take snapshots of all the instrument parameters.

1 Construct graphs from logged data or real time measurements.

The following sections cover installation, connection and use of the application.

4.7.1 Installation

The Serinus Remo#pplicationcan be found in the Google Play Store by searchin§ddnus Remote
or Serinus Once found, choos® Installthe applicationand Opento start the application.
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’ Google Play ~ Games  Apps  Books  Kids

Serinus Remote T

ACOEM Group S
100+

Downloads Rated for 3+ @ o
Serinus

e Add to wishlist

App support  ~

® Website
% Phone number
INSTANT : n nnn +61397307800
-
. &  Support email
AUG < rans ¢ H#i4dt
Flow Fault i
REF STABILIZE rrb O privacy Policy
e s T U

About the developer

About thisapp =

emote allows you to remotely control your Bluetooth enabled Serinus series analyser from your Android phone or
mplete control of any Serinus Instrument using the android touch screen. A snapshot of the Serinus 200+ parameters +336 335243 06
tion also supports reak-time plots of up to 4 parameters, and

downloading and plotting of data already logged on the Serinus's internal USB memory

More by ACOEM Group -

n Bearing Defender
@

Updated on
Mar 24,2025

Figure86 ¢ Downloading the App from Google Playose

Note: A menu containing additional features and functions can be accessed by entering t
Options Menu (or similar) on your device. The location and format of this menu may vary.

Procedure

1. Open- Main MenuA Communications Menw Bluetooth Menu (to find the Bluetooth ID and
PIN (refer to Sectior8.4.29.

Touch the Scan Serinus Analysers button at the bottom of the screen.
Select the Analyser ID from either the Paired Devices or the Other Available
Input the PIN (if prompted) and press OK (refer to Se@idr2g.

o Bluetooth pairing request

To pair with:
Serinus7000

Type the device's required PIN:

Usually 0000 or 1234

PIN contains letters or symbols.

You may also need to enter this PIN on the other device.

Cancel

Figure87 ¢ Bluetooth Pairing Rquest
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5. A screen shot of thanstrumenQd O dzNNB y & & ONSB S ySnaitphanezortBblet. TILIS | NJ
disconnect press thback key/button on the device.

Note: Once theinstrumentK & 6 SSy LI ANBR gAGUK (GKS RSQOA
and the PIN will not need to be entered agaiinly one Bluetooth connection can be made to
instrument at any one time.

Once connected the user has full control of thetrument The range for remote control depends on
0KS RSOAOSQa . ftdzSi220K OF LI oAt AlA QptoBoyhderst y& A Y
RemoteScreenOperation

1 With the exception of the number pad, all button functions/actions can be performed by touching
the screen. This includes the selection buttons and the scroll buttons. Touching any part of the
screen where there is not already a button also enacts the functions of the scroll buttons.

HomeScreen

1 Touching the upper half of the screen increases the contrast and touching the lower half of the
screen decreases contrash the real instrument.

Menus
Touching the upper or lower half of the screen allows the user to scroll up and down respectively.
Righthand Section of the Screen

Swiping from right to left brings up the number pad for entering numbers (swipe from left to right to
hide the number pad).

G ecotech  comcitswinsermes @ecotech  cromcutseins

0. 0.00001 0.00001

LAMP _ADJUST _
LAMP ADJUST

Figure88 ¢ Showing or Hiding the NumPad

Left-hand Sectionof the Screen

1 Swiping from left to right brings up a list of available analysers (swipe from right to left to hide the
instrumentlist).
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@ecotech  comee

0. 0.00001

@ecotech  comesasensroc

0. 0.00001

LAMP ADJUST

Figure89 ¢ Switching Analysers

BackButton

1 This buttorwill enable the user toeturn to theselection screen, allowingonnectionto a different
instrument

Options Menu

TheOptions Menus accessed by the grey button in the top right corner of the scoegaressing the
Menu Button depending on the Android device.

Refresh Refresh the display
Show/Hide NumPad | Show or hide thewumber pad.
Real Time Plot Refer to $ction4.7.4
Download Refer to $ction4.7.5

Get Parameters Refer to ction4.7.6
Preferences Refer to ction4.7.7.

Allowsthe user to view reatime plotting ofup to fourparameters at the same time. The user can also
scroll from left to right, top to bottom or zoom in and out on the plot by swifpirgching

Once the plot is zoomed or scrolled,enters into Observer Modemeaning thatauto-scalingis
suspended. Press at the top of the scréemere it say©Observer Modgto return to Normal Mode.
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@ ecoteCh Real Time Plot  Interval: 5s Status: Plotting

Figure90 ¢ RealTime Plot

Options Menu

TheOptions Menus accessed by the grey button in the top right corner of the scoegmessing the
menu button, depending on your Android device.

Start Restarts graphing if it has been stopped and returns the graptotonal Mode.

Stop Stops collecting data. In this mode you can scroll the display without going intc
Observer Modepecause the system has no data collection to suspend. It is
ySOSaal NBE (G2 a{dG2L¥ RIFGlI O2ftfSOUGA2Y

Clear Clears the window and restarts the graphing.

Save Savesanimage of the graph and accompanying data in the location specified ir
preferenceqrefer to Sectiort.7.7). The wser will also be asked whether they war
to send the file and data via email. When saving the data, you can cho&se/éo
All Dataor Customisethe length of the @ta by entering a time between five
minutes andsixhours. Only the data from the start of collection to that limit will |
saved (although the plot will still appear exactly as it doetherscreen).

Set Interval While data collection is stopped, the user can specify the time intervals betwec
collections.

Downloadlogged data from the USB memory stick inside the instrument. All data logged by the
instrument to the USB memory stick over the period of time specified will be collected. Due to the
slow connection speed of Bluetooth, this should only be used for relgtsteort sections of data.
52¢gyf2FRAY3 2yS RI&8aQ ¢2NIK 2F 2yS YAydziS RI Gl
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OptionsMenu

Save Generates a filenameased on the start and end date/time specifiedsdives the
downloadeddata in the location specified in preferences and asks to send the saved
comma separatedext file (.csv)as an attachment to an emairhis file format does not
include the parameter headings, just the values.

Send EMail Sends an email with the parameter data in the body of the email, formatted as displ:
(this includes the parameter name and the values)

Plot Graphs the data that has been downloaded. The user is prompted to select which
parameters to plot based on the parameters that were being logged (refEigiore91).

Preferences Refer to 8ction4.7.7.

Figure91 ¢ Plot of Downloaded Data

Download a list of parameters and corresponding values directly fromingteument This list of
parameters is a snap shot of the current instrument state and is very helpful in diagnosing any
problems with the instrument.

OptionsMenu

Get Parameters| Refreshes the parameter list display.

Save Generates a filmame from the current date and time, saves the parameter data in th
location specified in preferencesd asks to send the saved text file as an attachment
an email.

Send EMail Sends an email with the parameter data in the body of the email, formatted as displ:
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Get Parameters

Refreshes the parameter list display.

Preferences

Refer to &ction4.7.7.

ThePreferenced/enuallows theoperatorto adjust thedirectory settings,loggeddata format and the

colour schemesettings. It can be accessed through @gtionsMenuin most windows.

Directory Settings

Theoperator can specify/select where to save tharameter listsjoggeddata andrealtime plots.

Logs Format

DIRECTORY SETTINGS

Parameters Save Directory
Unknown

Logged Data Save Directory

Unknown

Real Time Plot Save Directory
Unknown

Figure92 ¢ Directory Sttings

When downloading logged data, the parameters can be displagethe line or eaclparameter m a

separate line.

Communications

LOGS FORMAT

Multiple parameters in one line

One parameter per line

Figure93 ¢ Logs Brmat
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Colour Theme Settings

Allows theuserto choose a colour scheme for themote screen, eitheMatrix, ClassicEmacsor
Custom

COLOR THEME SETTINGS

Matrix

Classic

Emacs

Custom Color Theme

Figure94 ¢ Colour Theme Settings
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The followingsections describe how to calibrate thpas andzero points of the instrument as well as
giving a brief overview of the calibration system

Main MenuA Calibration Menu(refer to $ction3.4.10.

51 h S NIDA S o

DILUTION CALIBRATOR

ZERO
AlIR
SOURCE

SO2in N2 H2S in N2

Figure95 ¢ Example of &alibrationSystem

CAUTION
All calibration gasesust be supplied at ambient presseito avoid damaging the

instrument. If direct gas cylindeonnection is required, high pressure Span/Zerq
options can be installed at time of ordering.

The calibration chapter consists af

General discussion of calibration
Description of the pressure calibration procedure

Description of the Zero, Span and precision check calibration procedures

= = =4 =2

Description of the multipoint precision check procedure
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1 Description of the H2S converter efficiency chepkscedure

The Serinus 5lanalyseris a precision measuring device which must be calibrated against a known
source ofSQ andthe efficiency of the converter checked agaiH&Sa certified gas cylinder.

There are several different types of checks/calibrations performed:

7 Level 1 Calibratiog A simplified twepoint instrumentcalibration used whemstrumentlinearity
does not need to be checked or verified. This check is typically performed on a monthly basis.
Adjustments to the instrument response can only be made when performing level 1 calibration.

1 Level 2 CalibratiogA simple check of thiastrumentQ & NXB. &eva? A/cheSknay be performed
using nonrcertified reference sources and are most often used as a performance monitoring tool.
Theinstrumentmay not be adjusted

1 Multipoint Precision @eck¢ A series of calibration poist typically covering zero andup-scale
points, measured using a certified reference atmosphere and coveringingteuments FS
measurement range. These precision checks are used to determine the linearity of the instrument
response across its measurement range.

1 Converter Efficiency CheckA measure of the efficiency of the system to convert the target gas
for subsequent measurement. A converter efficiency check is performed on a regular basis to
determine converter performance and adjust the instrument respaaseordingly.

In general terms, the calibration process includes the following steps:
1. Establish a reliable and stable calibrating source
2. Provide a satisfactory connection between the calibration source anihgteument.
3. Calibrate the analyser against the calibration source

Multipoint precision checks used to establish the relationship betwearstrument response and
pollutant concentration over theA y & i N&3livlSsyale Qange. Zero and spamlibrations are
frequently used to provide a twpoint calibration or an indication @fstrumentstability and function.

Note: Zero calibrationgre not recommended bjcoem Australasjebut maybe be performed
whenspecifically requiretby a user. Zero calibrations tetam mask issues that should be
addressed during maintenance/service.

Regulations generally require that the analyserspancalibrated any time;

The instrument is moved
The instrument is serviced

When changing the instruments units between volumetric and gravimetric

=A =2 =4 =

Whenever theinstrumentcharacteristics may have changed

52 t NBaadaNBE /It AN GA2Y

The pressure sensors are a vital component of the instrument operation and the pressure calibration
should be checked on installation or whenever maintenance is performed.
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A thorough leak check must be performed prior tofpeming a pressure calibratiomegfer to Section
6.3.4).

The pressure calibration can either be a two point calibration (one point under vacuum and another
point at ambient pressure) or a single ambient point calibration when very minor adjustments are
required.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
LISNF2NYSR G2 SyadaNB GKS Ay a i pfasricaliBrationp
it is advisable to perform theacuum pressure calibratidirst.

This section outlines how to perform a full pressure calibration. Using the required equipment follow
the steps below to complete a full pressure calibration.

Note: Ensure that the instrument has been running for at least one hour before the calibratic
performed.

Note: Ensure units of measure are the same on both the barometer and instrument

Equipment Rquired

{ Barometer
{  Vacuum source
Procedure
1. Disconnect any external tubing connected to the rear ofittstrument.
2. Open- Main MenuA Calibration MenuA Pressure Calibration Ment(read note)- OK

Note: This action will place the valve sequergon hold; normal sampling will be interrupted.

Edit- Vacuum Set P - (Read displayed instructionspK
Connectavacuum source t&xhaust Por(refer to Figurel6) of instrument.

Using a Ipiece, onnect a barometer tmne end ofthe T-piece anduse tubing to connect the
Sample Porand Aux In Prt to the other ends of the -Piece.

6. Block theBhd Air Port wait 25 minutes and ensure the pressure reading on the barometer has
dropped and is stable.

7. Enter the barometer reading into the instrumenfccept.
8. Read displayed instruction®©K.

9. Turn offthe vacuum source and slowly remove the barometer from $zanple Porthen remove
the blocker from theBGnd Air Poraind allow theinstrumentto return to ambient.Disconnect the
vacuum line from thé&xhaust Port

10. Wait 25 min, enter the ambient barometer reading into the instrumewtccept.
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Note: Both of the pressure sensaosbiould now be displaying the current ambient pressure an
they should be the same value within 3 torr of each other.

11. Back- Pressure Calibration Menu(read note} OK

Full pressure calibrations are generalcommended;however, it is possible tacalibrate only the
ambient point in cases where only a minor ambient pressure adjustment is required.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
LISNF2NXYSR (2 SyadaNBE GKS AyaidNuz

Note: Ensure units of measure are the same on both the barometer and instrument
Equipment Rquired
 Barometer
Procedure
1. Disconnect akkxternal tubing connected to the regorts of the instrument.

2. Open- Main MenuA Calibration MenuA Pressure Calibration Menu(read note)- OK

Note: This action will place the valve sequence on hold; normal sampling will be interrupte

3. Edit- Ambient Set Pt- (Read displayed instructionspK

4. Disconnect any external tubing coroted to the rear ports of the instrumentSample Port
Exhaust Portetc.).

5. Wait 25 minutes and enter the ambient barometer reading into the instrumehtcept.

PRESSURE CALIBRATION

Vacuum Set pt.

Ambient Set pt. 749.46 torr
Press _U=:é- torr
AmbidAmbient Set pt. | ¢, pp
758.3 W torx E.J.S U
Cell 0.00 to 2000.00 torr
4.10 V

Chccept 1.

Figure96 ¢ Setting the Ambient Set Point

Note: Both of the pressure sensostould now be displaying the current ambient pressure an
they should be the same value within 3 torr of each other.

6. Back- Pressure Calibration Menu(read note) OK
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A background is a measurement that is made whesfi®® air is drawn through the reaction cell. The
resulting measurement signal (background) will include signals unrelated.jqy&@@rated from the

PMT due to internal offsets as well as cell fluorescence. The background is an electronic baseline; it is
normally run every 24 hours automatically. There is sometimes a need for the user to run a manual
background.

Note: A manual background is recommended before commencing a multipoint precision ch

Equipment Required

1 N/A
Procedure

1. Open- Main MenuA Calibration Menu.
2. Start- Manual Backgroundy Running

3. Manual background will now display running and will proceed to draw air from the zero air
scrubber for 9 minutes (4 minutes of fill time and 5 minutes of measure). The user can press stop
at any time to cancel the background. At the end of the 9 minutéopeat new background voltage
will be recorded in the event log as well as in @alculation Factors Menu

54 %SNR [/ It AONFGAZ2Y

Zero calibrations are used to determine the zero response oifisteumentandapply anoffsetto the
reading.

Performing azero calibration will adjst the Zero Offset SOZThis offsetcan be checked in thilain
Menu A Service MenuA Calculation Factors Menand should be very close to zero. A large offset
may indicate a problem with the instrume(referto Section?).

Note: Acoemencourages regular zegrecisioncheckshowever,Acoemrecommends that the
zero calibration only be performed when specifically required as it may mask issues that shc
addressed during maintenance/service

A zero calibration can be performedther through theCalibration Port Background Air Poror the
Sample PortReferto the instructions outlined in the next three sectians

Equipment Rquired
{ Zero source

Procedure

1. Ensure a suitable zero source is connected toGh&bration port
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Open- Main MenuA Calibration Menu

Select- Cal. Typéd Manual- Accept.

Select Zero Sourcéy External- Accept.

Select Cal. ModeA Zero- Accept.

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate SO20K

Select- Cal. ModeA Measure- Accept (To return to sample measure).

o © N o o b~ 0N

4.2 Sample Port
Equipment Required

1 Zero Air Source (Refer to Sectib@for definition)
Procedure

1. Refer toFigure97. Ensure a suitable zero air source is connected t@&tmaple Port

Sample Port

/
Zero Source

Figure97 ¢ Zero Calibration Setip - 2

Open- Main MenuA Calibration Menu.

Select- Cal. Typed Manual- Accept.

Select Cal. ModeA Measure- Accept.

Select Zero Sourcé External- Accept.

Allow the instrument time to achieve a stable response.
Enter- Zero Calibrate SO20K.

Disconnect the zero source and reconnect the sample line t&#mple Port

© N o 0~ wDd

5.4.3 Background Air Port
Equipment Rquired

T N/A
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Procedure

Open- Main MenuA Calibration Menu

Select- Cal. Type Manual - Accept.

Select- Zero Sourcéy Internal - Accept.

Select- Cal. ModeA Zero- Accept.

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate SO20K

Select- Cal. ModeA Measure- Accept (To return to sample measure).

N o bk~ wDbd e

55 { LIy [/ FTEtAONIYGAZ2Y

A span calibration is a calibration performed at the upper end ofrtsteumentQa Y S| 4 dzZNBY Sy (i
Acoemrecommends calibration at 80% of operating range ofittetrument

While theinstrumentrange is commonly set as a defaulb00 ppb, this is widely recognised as no
longer being validMost regulators will now recommend a range more suited to local conditions.

A spargascan besuppliedthrough either theCalibration Porior Sample PortReferto the instructions
outlined in the next two sections.

Note: Ensure that the instrument has been running for at least one hour in Gas to measure
Y2RS 0ST2NB Fyeé OFftAONIGA2Y A& LISNF2H

Equipment Rquired
1 Span sourc@00 ppb

Procedure

1. Ensure a suitable spasource is connected to th@alibration Port

2. If diluting the gas with a dilution calibrator, set the output concentratio2®® ppb S@balances
Zero air.

3. Open- Measurement Settings Menandset Gas to measure SOThis will prevent the instrument
from switching the B5 measurement during the S€alibration
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MEASUREHMEHT EETTIHGE HMEHU
Filter Tupe

=

20 0=

23

Uhits

Measur
o Disahledlﬂ

8

Figure98 ¢ Gas to Measurg h i

4. Open- Main MenuA Calibration Menu
5. Select Cal. Typ Manual- Accept.
6. Select Cal. ModeA Span- Accept.

CALIBREATION HEHLU
Manual E

External
13 mins

] |:[| m M

Figure99 ¢ CalibrationMode{ h i

7. Let the instrument stabiliseypically20 minutes(depending on user setup)

8. Enter- Span Calibrate SO (Enter the span output concentrationAccept.

=pan
Fwitonng 1

| S Calibrate S02 i

nd

' [ Accept %

Figurel00c{ LI y / F t AN} GA2Yy {hi

9. Select Cal. ModeA Measure- Accept (To return to sample measure).
10. Open- Main MenuA Measurement Settings.
11. Selectg Gas to Measurd, Both ¢ Accept.
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[_Select |**

Figurel01¢ Gas to Measure S{and HS

5.5.2 SamplePort
Equipment Rquired
T Span source 200 ppb

Procedure
1. Ensure a suitablspansource is connected to thBample Port

2. If diluting the gas with a dilution calibrator, set the output concentration to 200 pphbb&fances
Zero air.

3. Open Measurement Settings Menu and set Gas to measweTh@ will prevent the instrument
from switching to the BB measurement during the S€alibration.

MEASUREMENT SETTINGS MENU

Figurel02¢Measurement Settingg{ hi { St SOUA2Yy

4. Open- Main MenuA Calibration Menu
5. Select- Cal. Typéd Manual- Accept.
6. Select Cal. ModeA Measure- Accept.
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CALIBRATION MENU

Zero Source
Cycle Time

Zero Calibrate HZS

Manual Backaround
Fressure C ibration Menu
Pressure SO0 691

Figurel03¢ Calibration Menug Manual Mode

7. Allow the instrument to stabilize, typically 20 minutes (depending on user setup).

8. Enter- Span Calibrate SB (Enter the span output concentratipn Accept.

QUICK MENU

Figurel04c{ hi { LIy /It AONIGA2Yy {ONBSY

9. Open- Main MenuA Measurement Settings
10. Select- Gas to Measurdh . 2 Mckept.

11. Disconnecthe spansource and reconnedhe sample lingo the Sample Port

5.5.3 Manual Instrument Gain and Offset Adjustments

CAUTION

Manual adjustment of the Instrument Gain does not take into account the
correction and can lead to an incorrect calibration

At times it may be desirable to manually adjust thetrumentQa 3 A Y Typialythas iienS (i &
is only used when an instrument calibration has been corrupted and the user wishes to reset the
instrument response factors prior to performing a new calibration.

To manually adjughe instrument,follow the below procedure:

1. Open- Main MenuA Service MenuA Calculation Factors Menu
2. Edit- Instrument Gain- (Adjust as required. 1 is the defaulthccept.
3. Edit- Zero Offset SO2(Adjust as required. 0 is the defaulthccept.
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Similar to a normal zero ompan calibration, a precision check id.avel 2 calibratiothat may be
performed using a nowertified referene. The instrument is supplied with a known concentration of
aLIl Yy 3AL& 62NJ TSNR |ANL FyR (GKS AyadNdzySyidQa
instrument response is made during a precision check.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
performed to ensure the sufficient stability.

Equipment Rquired

T  Span source
1 Zero source
Procedure

1. Supply the instrument with a zero source (refer to SecBohfor the procedure of setting up a
zero, but do not do Zero Calibrate SQ2

2. Observe and record the measurement from the instrument.

3. Supply the instrument with a span source (refer to Seclidfor the procedure of setting up a
span but do not do &pan Calibrate SQ2

4. Observe and record the measurement from the instrument.

5. Check both readings against your local applicable standards.

If an instrument fails apanprecision check (based on your local applicable standards), perform a span
calibration (refer to SectioB.5).

If an instrument fails aero precision check (based on your local applicable standarelsplve the
issue referring to Sectiof

57 adzf (0 AtLRBQNKS DY

A multipoint precisiorcheck is used to determine the linear response of it&rument across its
operating range. Thimstrumentis supplied with span gas at multiple known concentratidyically

a zero point and at least foup-scale points, spread across the operating range ofrteieument The
observed concentrations are compared to expected values and the linearity of the instrument assessed
aganst local applicable standards.

Note: The instrument is inherently linear and tivesstrumentgain shouldchot be adjusted at each
individual point. NoHinearity indicates a problem with the instrumefrefer to Section 7). Ensure
that the instrument has been running for at least one hour before any calibration is performe

SyadaNE (KS AyadNdzySydaoa adl ¢

Several methods for producing multiple known concentrations are available to use, such as connecting
multiple certified bottles at different concentrations. Howev&goemstrongly recommends the use

of a dilution alibrator and a certified cylinder of 2@t an appropriate concentration (typically -4@0

ppm SQ balance in Nitrogen)
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1. Connect your calibration system to tt@alibration Portof the instrument(Acoem Australasia
recommends the Serinus Cal 1000 as a minipmafer to Figure95).

2. Generateand record the displayed span concentrasidar (at least)s steppedpoints (ofknown
concentration3 evenly spaced acrodke instrument measurement range (refer to the example
below).

3. Then ing a program such as MS Excel, create an X Y scatter plot of expected concentration versus
the recorded instrument response and use linear regression to calculate the line of best fit and the
correlation factor (B ¢ refer tothe userdocal applicable standards.

Example for amstrumentmeasurement range of 50@pb:

a. For the 1st concentration, set the gas dilution calibrator to supil9 ppb SO2jas to the
instrument

b. Allow the instrument to sample the calibration gas until a prolonged stable response is
achieved (the amount of time this takes is impacted by the calibration setup) and record the
instrument response.

c. Repeat the above steps using concentration8@dppb, 200 ppb, 100ppb and aZeropoint.

d. Graph the results and use linear regression to determine a pass or fail as per applicable local
standards.

Note: To highlight hysteresis errors, it is advisable to run the multipoint check indestbending
andascendingorder - refer to applicable local standards.

0 1

100 101 Multipoint Check
200 201
300 300
400 400 450
400 .

350 /
P =099+ 12 e

250 A /

200 /

150

100 /

50 /

D T T T T T T T T
0 50 100 150 200 250 300 350 400 450

Concentration

Measurement

Figure105¢ ExcelGraph of Multipoint Calibration

The following is a guide to approximate expected good results.
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a. The gradient (m) falls between 0.98 and 1.02.
b. The intercept (b) lies betwee2 and +2.

c. The correlation (R is greater than 0.99.

If unsatisfactory results are observeafer to Sectiorv.

58 1{ [/ 2YOBSNIOSNI 9FFAOASYOe [/ KSO]

After a span calibration has been performed follow this procedure to accurately determinexghe H
(converter and selective scrubber) efficiency.

Equipment Rquired

1 Gas Dilution Calibrat@uch as &erinus Cal000

1 SQGas &ndard

1 H.S Gas Standard

1 Zero Air Generators
Procedure
1. Qonnect a source of ¥ span gas to the calibration port.
2. Open- Main MenuA Calibration Menu

3. Note down the current value faConv. Efficiency %

CALIERATION MENLU

1
1
1 s L, e *
Backaround

Sp
-~
Fa
Ze
Ma
Pr

Menuw »
91 .45 torr
30.01 =cC
Efficiency H2S

Figurel06¢ Conv. Efficiency #$

4. Edit- Conv. EfficiencyS- (change to 100%6)Accept.
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CALIBRATION MENLU
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1l ;i - ation Menuw
Fr - S02 591 .45 torr
50 .01 °

Etficiency HZS 100.00/%

i
i1

Figurel07¢ Conv. Efficiency ¥ (Change to 100%)

5. Open- Main MenuA Calibration Menu
6. Select Cal. Typed Manual- Accept.
7. Select Cal. ModeA Span- Accept.

CALIBREATION HEHNLU
Cal. Type Manual EI
Cal. Mode
ero Source External
ycle Time 19 mins

IJ

(i} I:l .

pan Calibrat
ero Lalibrat
ero Calibrat
anwal Backaro

i M i

[ =
o
=
[
-
[=

e il W1
B i

u
==
(=

—_—
—

Figure108¢ Cal.Mode (Span)

8. Open- Main MenuA Measurement Settings
9. Select- Gas to Measurédy H,S- Accept.
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Figurel09¢ Gas to Measure 6

10. Set the span source to a known concentration (80% full scale recommended).

11. Allow BS readings to stabilize (8D minutes) andhote downthe H,Sconcentration as displayed

on the home screen

12. Calculate the BS efficiency by dividing theoted concentration with the expected concentratipn

e.g.expected = 100ppb, recordedds ppb.
96/100 =96% HS efficiency
13.Open- Main MenuA Calibration Menu
14. Edit- Conv. Efficiency:S- (change to new efficiency)Accept.

CALIBRATION MENLU
Zero Source ExternalB
Cycle Time 13 mins

Zerao Calibrate H2S L
Manwual Backaround

Fressure Calibration Menu #
Fr wure 502 6591 .45 torr
Temperature 90.01 =C
Conwvw., Efficiency HZS BE.DDE]

Figurel10¢ Conv. Efficiency ¥

15. Select Cal. ModeA Measure- Accept.

Calibration

Pagel2:



Serinus 51User Manual3.1

CALIBRATION MENU

Manual EI

External
19 mins

o

k

libration Menu ¥

2 691.45 torr|3)

[ T

Figurelllcg Cal. Mode (Measure)

16. Open- Main MenuA Measurement Settings

17. Select Gas to Measuré Both - Accept.

MEASUREMENT SETTINHNGS MENU
Filter Tup
Backaround

Dat

Tim

Eep

Unit

i M M

t

Gas Measure

Dff Gas is lid Disabled|~]

o

Figurel12¢ Gas to MeasurdBoth
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If the instrumentwas ordered with this option, the internal pressurised calibration valves will already
be installed within thanstrumentas either a zero or span calibration source, thus no other iatern
connections need to be made.

Note: Before using a high pressure span or zero as a sourcalfbrating the instrumentplease
check the local regulatory requirementiBhis is generally only be used as an operational chec
0§KS AyailNHzy Sy (i Qaspdn®iNtHrecodimended ad 8@9%R of fulhsgaB) S

SetUp of Single Calibration Option

Serinus High Pressure Calibration Option - 1 Valve

| J )
Sample ! » f\% @ _]_H«/\ .
| 2 |
Calibration —+———
BGnd Air ! B 0 |
AuxIn—t——— A
Aux Out —]
| |
Pressure In —Uﬂ%—N—
INSTRUMENT SPECIFIC MEASURMENT
Exhaust — ———————— COMPONENTS
Span or Zero

Gas ! '

]

Figurell13c¢ Single kgh Pressure @libration Option

When using the pressurised calibration option, either a high pressure zero ocglpater (depending
on the option you have orderedhould be connected to thBressurdn Port.

Equipment Rquired

 Calibrated Flow Meter
1 Gas Cylinder

Procedure
1. Ensure the gas cylinder is fitted with an appropriate gas regulator with a shut off valve.

2. Connect a dine of stainless steel tubing between thas cylinder and the instrumenByessure
In Port
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Note: This connection may need to be retightened during this operation.

3. Open the cylinder main valve and adjust the regulator to 15 psig.
hl)Sy (KS NB3IdzZ | 62NRA @aKdzi2FF Gt @S yR GSai

a.
b.
c.
d.

Pressurise the line.
Close the cylinder main valve.
If pressure drops by more than 2 PSI over five minutes, check the connections and retest.

Open cylinder main valve.

5. Temporarily place a flow meter on ti@@alibration Port(this port is nowused aghe high pressure
calibrationvent).

6. Open- Main MenuA Calibration Menu

7. Select- Cal. TypéA Manual- Accept.

8. Select Cal. ModeA Spanor Zero- Accept (depending on the option installed).

Note: When using the high pressure zero option, enstieeo Sourcés set toExternal

9. Adjust the regulator pressure until the flometer on the vent line Calibration Por} is between
0.5 and 1dlpm. This flow rate is you excess calibration gas.

Note: Do not exceed a pressure of 2reahis can damage thiastrumentand cause gas leakage

Return to NormalOperation

10. Select- Cal. ModeA Measure- Accept. (To return to sample measure).

11. Remove the flow meter on th€alibration Portand connect vent line

12. Reconnect the instrument fittings and return to the original-apt

The instrument is now in normal operation mod&hen either zero or span calibration is initiated
(depending on which option has been installed) the instrument will automatically open the valves to
run a pressurised calibration.
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SetUp of Dual Calibration Option

Serinus High Pressure Calibration Option - 2 Valves

Sample -
|
Calibration—{]
BGnd Air I
AuxIn—F—
Aux Out — 71—
Span
Gas Vent — &
Pressure In—[ﬁ:".,%—N—»—
|
INSTRUMENT SPECIFIC
Exhaust — —¢—— MEASURMENT COMPONENTS

Zero | |

Figurell4c¢ DualHigh Pressure Glibration Option

When using thelualpressurised calibration optig@ high pressure zemylindershould be connected
to the Pressurdn Portand a high pressure spaglinderconnected to theCalibrationPort.

Equipment Rquired

i1 Calibrated Flow Meter
1 Gas Cylinder of Zero air
1 Gas Cylindeof low levelSQ
Procedure
1. Ensure the gas cylinder is fitted with an appropriate gas regulatorangtiut off valve.
2. Connect ao éline of stainlesssteel tubing between the appropriate gas cylinsleand the
instrumeniQ Aressuran Portand Calibration Port

Note: This connection may need to be retightened during this operation.

3. Open the cylinder main valve and adjust the regulator to 15 psig.
hSy G(GKS NB3IdzA I 62NNE saKdzi2FF Gt 3S | yR

a. Pressurise the line.

e
(s}
Q)¢
[«xtN

b. Close the cylinder main valve.
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c. If pressure drops by more than 2 PSI over five minutes, check the connections and retest.
d. Open cylinder main valve.

5. Temporarily place a flow meter on théent Port (This port is nowused asthe high pressure
calibrationventfor both spanandzero).

o

Open- Main MenuA Calibration Menu

~

Select- Cal. Typéd Manual - Accept.
Select- Cal. ModeA Zero- Accept.

o

Note: When using the high pressure zero option, ensZieeo Sources set toExternal

©

Adjust the regulator pressure until the flometer on the vent line Yent Por) is between 0.5 and
1 dpm. This flow rate is you excess calibration gas.

Note: Do not exceed a pressure wio bars, this can damage th@astrumentand cause gas
leakage.

10. Select- Cal. ModeA Span- Accept.
11. Adjust the regulator pressure until the flometer on the vent line Yent Por) is between 0.5 and
1 dpm. This flow rateis you excess calibration gas.

Note: Do not exceed a pressure wio bars, this can damage thastrumentand cause gas
leakage.

Return to NormalOperation
12. Select- Cal. ModeA Measure- Accept. (To return to sample measure).
13. Remove the flow meter on th€ent Portand connect vent line

14. Reconnect the instrument fittings and return to the original-apt

The instrument is now in normal operation mod&hen either zero or span calibrationimgtiated, the
instrument will automatically open the valves to run a pressurised calibration.
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To perform general maintenance on the SeriBdghe user may require the following equipment:

1 Customizable Test Equipment Case PN:HO070301
71 DigitalMultimeter & LeadgDMM) PN:E031081 & E031082
1 Barometer PN:E031080
1 Thermometer & Probe PN:E031078 & E031079
1 Flow Meter (Select Range)
1 Range: 50 sccm to 5000
sccm PN: ZBR00-220M
1 Range: 300 sccm to 30000
sccm PN: ZBR00-220H
Minifit Extraction Tool PN T030001
OrificdSintered FilterfExtractionTool PN H010046
Le&k TestJg PN:H050069

Computer/Laptop and Connection Cable for Diagnostic Tests
1.5mm Hex €y
' 3a2NUYSyd 2 fubingand Btingsy R MKy ¢ ¢

Zero Air 8urce

= =4 4 A -4 -a -a -2

Span Gas Source
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Figure118¢ Air Monitoring Test Equipment Kit (AMTEK)Customisable

62 al AyiSyly0S {OKSRdzZ S

The maintenance intervals are determined by compliance standards that differ in various regions. The
following is recommended bycoem Australasias a guide. Compliance with local regulatory or
international standards is the responsibility of the user.

Table7 ¢ Maintenance $hedule

Interval * Task Performed Section
Nightly Perform precision chedutomated) 5.6
or
Every 5 days Perform precision chegianual)
(This task is performed to ensure a high data capt
rate)
Monthly Perform precision check (pigheck) prior to 5.6

commencing any service tasks or making any
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Interval * Task Performed Section
changes to the system as found in its current state
This task is necessary to validate any previously
captured data.
Checlparticulate filter, replace if full/dirty 6.3.1
Perform a pressure check 6.3.10
Refill water reservoir
Check sample inlet system for moisture or foreign
materials. Clean if necessary
Check fan filter andlean if necessary 6.3.2
Check event log 3.4.1
Check date and time is correct 3.4.8
Check instrument statugght 3.3.1
External vacuum pump check (vacuum source)
leak check 6.3.4
PerformSQ span calibration 5.5
Perform precision check (pesheck) once all 5.6
service tasks have been completed. This task is
necessary to establish a valid start point to begin
capturing new data.

6 Monthly Replacghe PMT DesiccarRacks 6.3.5
Perform multipointprecisioncheck 5.7
Perform a H2S converter efficiency check 5.8
Calibrate analog outputs (only if used) 3.4.24
Check the zero ascrubbers, replace if saturated @ 6.3.6
Check the UV lamalignment replace if necessary = 6.3.8

Yearly Replace DFU filter 6.3.3

Replace sintered filter and orifice (only if necessa

6.3.7& 9.7

Replace the SO2 selective scrubber

* Suggested intervals for maintenance procedure are a guide only and may vary with sampling intensity and/or
environmental conditionsPlease refer to your local regulatory standard for your personalised maintenance

schedule

Service
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6.3.1 Particulate Filter Replacement

Contamination of the filter can result in degraded performance of itterument, including slow
response time, erroneous readings, temperature drift and various other problems.

1. Turn offthe external pumpand allow the instrument to return to ambient

2. Slide operthe lid of the instrumentto access the particulate filter (located in fronght-hand
corner).

3. Unscrew the filter cap (bright blue) by turning it countdockwise

4. Remove the filter plunger from the casingagé finger on tubing connect@nd pull to the side
(refer to Figurel19).

Figure119¢ Removingthe Plunger

5. Removehe old filter paper, wipe downthe plunger withadamp cloth and insert new filter
6. Replacdhe plunger, screvon the filter cap

7. Closethe instrument and performaleak checKrefer to Sectior6.3.4).

6.3.2 Clean Fan Filter

The fan filter is located on the rear of tlmstrument If this filter becomes contaminated with dust
and dirt it may affect the cooling capacity of thestrument.

1. Remove outer filter casing and filter (referkigure120).

2. Clean filterwith water and wring dryr shale vigorously

3. Reinstall filter and filter casing.
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Figure120¢ Removing the &n Flter

6.3.3 DFU Replacement
Equipment Rquired
T pkyé { LI YyYySN

Procedure
1. Turn offthe external pumpand allow the instrument to return to ambient
2. Looserthe Kynar nusfrom both ends of the DFU

3. Remove andeaplace the DFrefer to Figurel21left hand side of the DFU in the image should
connect to the fitting at the bottom of the zero air scrubber) and tighten the Kynar. nuts

Figurel21¢ DFU Hter
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Equipment Rquired

1 Source of ¥cuum (pump)

1 Leak Testig(PN: HO5006p

T Y&yl NJ oéuts. £t 201 SNJI b

9 Tubing and Assorted Fittings

T pkyé { LI YyYySN

T bkmcé { LI YyYySNJ

f TkmMcé { LI YYSNJ
Procedure

Note: Ensure that the instrument has been running for at least one hour before this procedu
performed.

1. Disconnect akkxternal tubing connected to the re@orts of the instrument.

2. Connect deak check jig to the Exhaust Port of the instrument.

w

Connect avacuum sourcé¢o the shut off valveend of the leak test jignsuring the shut off valve is
in the open position

Open- Main MenuA Service Menw, Diagnostics Menw Valve Menu
Disable- Valve Sequencing, Disabled

TurnOff all the valves.

Block theBGnd Air Port

Use tubing to connect th8ample Pornd Aux In Port

© © N o a &

Allow the instrument time to evacuate the pneumatic system (the time required wiledeémn
the vacuum source used).

10. Close the shut off valve and record the wam. Wait for threeminutes and observe the gauge on
the leak check jig. It should not drop more thaka (37.5 torr) If the keak check passed skip to
step 13

11.LyallSotd GKS AyaidNHzySy G Qa LX dzy ohe goRditidndRfitidgy; 3 F2 NJ 2
particulate filter housing plus the @ings both in the filter assembly and in thieaction cell
assembly.

12.1f the leak is still present divide up the pneumatic system into discrete sections to locate the leak
(refer to SectiorB.5). When the location of the leak has been determined repair and then rerun
the leak check procedure.

13. Remove thdubing linking theSample Porand Aux In Portand allow theinstrument to return to
ambient.

14. Remove the locker on theBGnd Air Port

15. Inspect theinternaltubingto ensuring that the tubing is cleanly connected to the fittings and that
the internal Teflon lining has not been kinked or crumpled.

16. Remove the leak check jig.
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17. Ehable- Valve Sequencing, Enabled

6.3.5 Replacing the PMT Desiccant Pack

The PMT housing contains two desiccant packs to prevent condensation on theoRMdlock If the
desiccant expires it will result in premature cooler failarel or corrosion damage to the PMT power
supply It is recommended that the desiccant bags be changed at least annually. If moisture is detected
inside the housing or the desiccant packs are saturated the interval should be reduced. To change the
desiccanipacls, follow the instructions below:

CAUTION

Because the PMT is extremely sensitive to light, it is essential that befo
opening the PMT assembly to make sure thatitistrumentis switched off.

In addition, even when thimstrumentis switched off it is very important to
cover the PMT at all times so that no direct light reaches its window.

Equipment Rquired

9 Phillips Head Screwdriver
T New Desiccant Packs
 Tweezers

Procedure
1. Turn the instrument off and disconnect the power. Wait 1% ifar the cold block to warm up

2. Using an offsefhillips head screwdriver, remove the desiccant pack access cap from the PMT
housing(Refer to Figurel22).

3. Remove the old desiccant packs and replace with new.ddesot attempt to dry and reuse the
old packs.

4. Inspect the inside of the PMT housing (by touch or with an inspection mirror) to check for moisture
inside the housing. If moisture is detected inside the housing or the desiccart agasaturated,
the desiccant paakshould be replaced more frequently.

5. Reinstall the desiccant cap by gently twisting and pressing the cap back into the PMT housing. It
may help to apply a small amount of lubricant to thei@y on the desiccant cap. Secure with two
screws.

6. Reconnect power and restart thestrument

Note: Removal of the desiccant access cap may be easier if the Rx cellPMT housing is rer
from theinstrument
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Remove Screws

Figure122¢ Remove Desiccant Access Cap

CAUTION

Do not attempt to use the fastening screws to push the desiccant cap in pl
the PMT housingdrhis will damage the Gng.

6.3.6 Replace Zero Air Scrubber
Equipment Rquired
9 Flat Screwdriver
Procedure
1. Turn offthe external pumpand allow the instrument to return to ambient

Open the lid of thenstrument

Remove the tubing from the barb fitting on top of the scrubbefdr to Labell inFigurel23).

WD

Remove the DFU from the fitting below the scrubber by pulling it mafe( to Label in Figure
123).

5. Now the scrubber holder can be opened with a screwdrixefie¢ to LabeB inFigurel23).
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Figurel23¢ Zero $rubberRemoval

6. The zero scrubber can now be replaced with a new scrubber and all fittings and tubing replaced.
7. Perform a leak check (refer to Secti®r3.4).

8. Perform a zero and span calibration (refer er®on5.4and Sectiob.5).

Table8 ¢ Zero air scrubber replacement frequency

Average S@Concentration  Charcoal Replacement

Frequency
0 to 30 ppb 12 Months
30 to 100 ppb 6 Months
> 100 ppb 1 Month
6.3.7 Orifice Replacement

Equipment Rquired

9 Orifice removal too(PN: H01004%
1 Teflon Tape

T pkyé¢ {LIYYySN
Procedure
1. Turn offthe external pumpand allow the instrument to return to ambient
2. Turn off theinstrumentand disconnect the pump.

3. Disconnect the tubing from the-diece on top of theeactioncell (refer toFigurel24).
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Figurel24¢ Reaction @ll T-Piece

Unscrew the Jpiece form the cell (anttlockwise).
Once the Tpiece has been removed use the orificeffilter removal tool to remove the orifice.

The orifices may be exchanged with new ones or cleaned as needed.

N o o &

Replace the orifice(s) ime correct part of the Fpiece (#12 in the bottom of the-piece and #20
in the side).

8. Apply Teflon tape to the thread of thepiece and replace as before.
9. Perform a leak test (refer to Sectiér3.4).

10. Perform zero and span calibrations (refer exon5.4and Sectiorb.5).

6.3.8 UV Lamp Alignment

1 Proper operation of the UV lamp is essential to the Serinus 50. The UV lanig Sleochecked
every sixmonths to ensure it is operating within acceptable parameters and may require
realignment to maintain sufficient UV light forstrumentoperation. The UV lamp will ndeo be
adjusted only when thdRef. Gain Pogoes above Q0 or below 5. Following are procedures to
check align and replace the UV lamp assembly.

CAUTION

Acoem Australasi;ecommends the use of UV protective glasses when adju
the UV lamp.

CAUTION

>

The Lamp Driver PCA can generate in excess of 1000 volts. Exercise extre
when working in the vicinity of the Lamp Driver.

CAUTION

If the UV lamp is adjusted, thestrumentwill require recalibration.
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Equipment Rquired

1 Oscilloscope
1 UV Protective Glasses
Procedure
1. Turn theinstrumenton and allow the UV lamp to warp and stabilise (about 30 minutes).

2. Connect an oscilloscope to TP19 (SO2 REFX2) and TP1 (AGND) on top of the main control board
Adjust the scope for 0.5 V/division and 20 msec/division.

3. Loosen the collets (do not remove) at each end of the lamp (refEigore125).

S
EcCeTEC

CAUTION!

U.V. RAYS
Do not look at lamg

Figurel25¢ Collets of the UVamp

4. Physically adjust the UV lamp (rotate and move left and right) until the maximum peak voltage on
the oscilloscope is obtained. The minimum usable output from the lamp is approximately 0.8 volts
amplitude (peak to peak). If the UV lamp output is below Ilo@isy replacement should be
considered.

5. Tighten the UV lamp collets and verify the UV lamp has remained at its previously adjusted
position.

6. Reset thenstrumentand allow it to run a startip sequence.

7. Perform zero and span calibrations (refer txon5.4and Sectiorb.5).

6.3.9 Clean Pneumatics

Thecalibrationvalve manifoldand aux valve manifoldill require disassembling and cleaning. Ideally
the valves andthe manifold should be cleaned in a sonic bath wih detergent andvater (except
for the Aux valves)Once clean, rinse with distilled water and dry before reassem{ftingalibraton
valve manifoldefer to Sectior®.12and Sectior®.13and for aux valve manifold refer to Secti®ril).

A leak test should be performed once timstrumentis ready for operatiorfrefer to Sectior6.3.4).

If the tubing shows signs of significant contamination, it stidndl replaced with new tubing.
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6.3.10 Pressure Sensor Check

Pressure checks are needed to ensure that the pressure sensor is accurately measuring pressure inside
the instrument.

During normal operation ensure that tHéressure & Flow Menindicate the following parameters.
Ambient should display the current ambient pressure at site. Cell should indicate current cell pressure
Depending on the pump condition and location, a value of betw@@to 40 torr below ambienis
recommended

Equipment Rquired

 Barometer

9 Digital Multimeter (DMM)
Procedure
1. Open-Main MenuA Analyser State MenW#\, Pressure & Flow Menu
Turn off the vacuum pump and allow thestrument to return to ambient.

Disconnect alkexternal tubing connected to the re@iorts of the instrument.

WD

After two-five minutes observe #h pressure readings: ambient andlic Ensure that they are
reading the same %3 torr (0.4 kPa).

5. If the readings are outside this leypkerform a pressure calibration (refer to SectiérR.2).

If the calibration fails the instrument may have a hardware fault. The cell pressure PCA has test points.
To determine if the pressure sensor is faulty simply measure the voltage on the test points shown the
photos. The voltage measured across the teshpd proportional to the pressure measured by the
sensor so if the sensor is exposed to ambient pressure at sea level the voltage will be around 4 volts
but if the sensor is under vacuum the voltage will be low (e.g. 0.5 volts). If the test point mezstres

or negative voltage the assembly is most likely faulty and will need to be replaced.

Figurel26 ¢ TestPoint Location
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Figurel27¢ Typical Bst Point Reading of €l Pressure &nsor

64 . 220f 2 RSNJ

¢KS {SNRAydza .220Gft2FRSNJ Aa GKS AyAdGAlIf &asSi 2F 2
when first powered up (similar to the BIOS found in a personal computer). This occurs every time the
instrument is powered up or during instrument rese®nce the instrument boots ypit will
Fdzi2YlF GAOFffe f2FR (GKS AyadaNdHzySyiaQ FANNGE NEO |
to perform advanced microprocessfunctions as described below.

To enter the Bootloader,turn off the power to the instrument. il®ssand holdthe plus keywhile
turning thepoweron. Hold the Plus keyntil the following screen appears.

** AcoemSerinus Analyser **
V3.1 Bootloader
t NBaa WwmQ (2 SyliSNI . 220t 2F RSNJ

If the instrumentdisplays the normal start up screghe power will need to be toggled and another
attempt will need to be made to enter the Bootloader. Once successful, press 1 to enter the
Bootloader Menu

6.4.1 Display Help Screen
Once in the Bootloader screen it is possible to redisplay the help screen by pressing 1 on the keypad.
6.4.2 Communications Port Test

This test is very useful for fault finding communication issues. It allows a communication test to be
carried out independent to any useettings or firmware revisions.

This command forces the following communication ports to output a string of characters: Serial Port
RS232 #1, USB rear and Ethernet Port. The default baud rate is 38400 for the RS232 Serial Port. To
initiate the test, press the number Rey from the Bootloader screen.

6.4.3 Updating Firmware

It is important for optimal performance of thastrumentthat the latest firmware is loaded. The latest
firmware can be obtained by visitifgcoem Australasiavebsite:
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http://www.acoem.com/australasia/serinusfirmware/
Or by emailindAcoem Australasiat support-em@acoem.com

To update the firmware from a USB memory stick, use the following procedure:

USB Memory Stick Update
1. Turnthe instrument off.

2. Placethe USB memory stick witthe new firmware (ensure that firmware is placed in a folder
called FIRM\AXRE) in the front panel USB Port.

Enter the Bootloaderréfer to Sectiorb.4).
Select option 3upgrade from USB memory stickyess 3 orthe keypad.
Wait until the upgrade has completed.

o 0~ W

Press %n the keypado start theinstrumentwith new firmware.

tKAad O2YYlFIYyR A& 2yfé NBIJdANBR AT GKS AyadNHzYSyiQ:
settings. To execute thisommand,enter the Bootloader Menu(refer to Sectior6.4) and press4 on
the keypad

The start analyser command will simply initiate a firmware load by pressingl® keypadrom the
Bootloader Menu It is generally used after a firmwanggrade.
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Before troubleshooting any specific issuAspem Australasi,ecommends ensuring the instrument
has successfully completed its stagt routineand resolving all issues listed in the instrument status
menu (refer to Sectio3.4.4).

Table9 ¢ CommonErors andTroubleshooting

Error Message/Problem Cause Solution

Flow fault Multiple possibilities Refer to Sectiofi.1
Pump failed Replace the external pump
Blocked filter or orifice Replace sintered filter and orifice
Pressurisedeactioncell Ensure sample and zero inlets are

maintained at ambient pressure
Ensure that the vacuum pump is
connected correctly

Pressure sensors Check pressure sensor voltages displaye
in pressure calibration menu both the
ambient and cell voltage should equal 4
volts+0.5 (at sea level). If not replace
pressure sensor assembly.

Perform a pressure calibration. Refer
to section5.2

Noisy/unstable readings: Multiple possibilities Refer to Sectiod.2

Calibration system error A Ensure calibration system is functionir
correctly and is leak free.

A Ensure sufficient gas is available for
instrument and an adequate vent is
available for excess gas

Leaks A leak in the analyser or calibration
system dilutes the sample stream an
causes low span readings and noise.

Lamp not correctly positioned  Adjust the UV lamp. If you are unable
to obtain an acceptable reading,
replace thelamp (refer to Section
6.3.8.

TE cooler or Reaction cell heatei A failed temperature control allows
the instrument to drift with ambient
temperature. Verify that the cell
temperature is 50 3 C(refer to
Section7.4 belovand that the TE
cooleris 132 C

Hardware fault Faulty optical bench component
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Error Message/Problem Cause

Solution

Gain too high

A Leak check (repair any leaks)
UV lamp filter in reaction cell
deteriorated¢ replace

A PMT voltage too low less than 700V

A UV lamp requires replacingefer to
Section6.3.8).

PMT temperature too high
(>150

A Check optical bench heat sink fan is
operating

A Check chassis temperature<i¢8C

A Check PMT cooler is operatiorzaid
correct amount of thermal paste is
applied

Reference gain digital
potentiometer out of normal
range

A Check value in menu (refer to Section
3.4.19.

A If out of normal range, replace UV lam
and/or UV lamp filter

Electronic zero adjust

Faulty zero air or contaminated
cell/pneumatics

Refer to Sectio.3.

Cell temperature failure

Faulty heater or temperature
sensor

Refer to Sectio7.4.

Analyser resetting

Multiple possibilities

A Check that the instrument is not
overheating

A Possibly a faulty power supply

A Electrical issue component shorted to
ground.

Al 2NNUzLJG SR FANXNGI N
GN} asS I+ ff BEobtiloadery 3
Menu and reload or upgrade firmware

Voltage supply failure

Power supply has failed

Replace power supply

No display

AC power

Verify that the mains power cable is
connected and the rear power supply
fan is operating.

Contrast misadjusted

Adjust the display contrast by pressing
two keys on the front panel:

A Press Up arrowy() for darker contrast

A Press Down arrowp() for lighter
contrast

Please note you must be in the home

screen.

DC power

Verify that the power supply is
providing the correct DC voltage
+12V (TP34}12V (TP23) &5V (TP39)
DC.
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Error Message/Problem Cause

Solution

Display

Check the interface cable between tr
display and thenain controller PCA
(J16)

Bad display oMain controller
PCA

A Replace the front panel display
A Replace thanain controllerPCA.

A Bad cables are unlikely, but if you
suspect it, perform a pfior-pin
continuity test using an chmmeter

Sample pressure
too high or low

Loss of pressure calibration

A Perform a pressure calibration. Refer
Section5.2

A Ensure particulate filter has been
recently changed. Ensure tubing is no
kinked or blocked.

Ensure vacuum pump is correctly

installed and operating.

Sample flow noequal to
0.70 slpm during H2S an
1.4 slpm during the SO2
cycle

Multiple possibilities

A Check/replace sample filter

A Check pump

A Check valves

A Check/replace sintered filter
A Recalibrate pressure sensars

Unstable flow or
pressure readings

Faulty pressure sensors

Check pressure transducer calibration
Check calibration valve assembly is
functioning and not blocked. If unable to
diagnose problencheck voltage across
TP1 and TP2 of pressure PCA ensure it
about 3.5 volts +/0.3 volts.

If unable to diagnose problem it may
be a noisy A/D converter, replace me
PCB

Low span Leaks A leak in the analyser or calibration
system dilutes the sample stream an
causes low span readings and noise

Span calibration out Adjust the span using the calibration
procedure(refer to Section5.5).
Span calibration out Adjust the span using the calibration
procedure(refer to Section5.5).
Faulty lamp Replace UV lam@efer to Section
6.3.9.
Low span Damaged Hydrocarbon Kicker  Inspect the assembly for signs of

tampering

Higher than expected
H2S reading

SO2 scrubber

Ensure the water reservoir is not
empty.

Troubleshooting
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Error Message/Problem Cause

Solution

Lower than expected H2
reading

H2S converter

Preform converter efficiency
procedure (refer to Sectioh.8).

No response to span gas

Leaks/blockages

Leak or blockages in tubes or valves.
Perform leak check and flow check
and repair any leaks/blockages

Faulty calibration source

Ensure calibration gas is plumbed
correctly, is not contaminated, has nc
leaks and is aertified reference gas

Zero drift

Poor temperature control

Ensure instrument is operated in a
temperaturecontrolled environment
with the lid on.

Charcoatontaminated

Replace the charcoal the scrubber
feeding the background port.

Faulty zero air

Ensure zero air sourcéswve been
maintained

Leak

Perform leak tesfrefer to Section
6.3.4).

Negative response

Internal scrubber

Charcoal scrubber contaminated.
Replace charcoal and preform a leak
check(refer to sectiors.3.4).

Input pot limited to O or
255

Damaged lamp

Check that lamp current is 35mA. If
not 35mA replace Lamp driveCA If
pot still 255, replace UV lamp
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Flow Fault
Alarm

P Replace or repair
VAcuum source.

Is there
suction on

Ensure source is

the line Is the vacuum powered.
connected to source running? if source still does not
the exhaust . function, replace. J

pori?

Is there
sufficient vacuum
from your source?
Refer to section

** (Exhaust Port).

Y

Check for leaks, look
for worn tubing, missing
ferrules or blockages.

*, o

YES

" Using an external flow meter, )
measure the sample and BGnd
port flow. —
~T50 cc/min (at sea level).
. ~2000 cc/min (at sea level). |

Perform pressure
calibration refer to
Section ***

Flow within 5% of
required range?

Check for leaks or
blockages in tubbing,
sample filter, calibration
valve manifold, sintered
filter and orifice. If found,
clean or replace affected
components. Y,

"
bl

v

Was the problem

resolved? Contact Acoem

YES
h J

Figurel28¢ Flow Fault DiagnosticProcedure

** Section2.3.2

*** Section 5.2
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Do you have
Noisy, Unstable
Zero or Span
Results?

Perform a leak check.
(Refer to Section™)

Was a fault
identified and
repaired?

Check
instrument
gain, is it
greater
than 307

Run a zero and span
stability check.

A

YES

Y
Fy

| Check the high voltage |

setfting is correct. Calibrate
the instrument with a

| certified gas standard. y

Iz the
Ref. Gain greater
than 1007

| Replace the lamp |
and recalibrate.

Check instrument
gain, is it = 6.007

J

#

~

Service analyser, clean cell

and valve assembly.

Recheck instrument stability.

L.

A

Was a fault
identified and
repaired?

" Check the pressure sensor fo N
ensure the ambient reading is
correct and that the cell pressure Ensure calibration system
is ~30 torr less than ambient is stable and accurate.
pressure. If not, recalibrate \ y

pressure Sensors.

#~ Y

Was a fault
identified and
repaired?

** Section6.3.4

Figurel29¢ Noisy orUnstable Zero or Span Results
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Is the analyser NO
in electronic zero

adjust?

v

Electronic Zero Adjust
is not proceeding.

as 30 minute
elapsed since the

electronic zero was

initiated?

Wait 30 minutes.

L

Leak check. Fix any leaks. Flow

check -ensure correct flows into

ports, especially the background
port. Restart analyser.

Was the problem
resolved?

—

v

,. ' \_

( service the zero scrubber by
replacing the scrubber material.}—
. Restart analyser.

"
| Ifthe lamp UV Bandpass
Filter is more than 24 months
old, try replacing that filter.
Refer to part list **.
Restart the analyser.

¥Was the problem
resolved?

Your Cell assembly or other
parts of the instrument may ———————— {6 1=l d 2 Ten 21
be contaminated.

o

The instrument may be YES

contaminated. Try cleaning the NO Vas the problem

valve assembly and replace any resolved?

tubing that looks contaminated.
Restart analyser

Was the problem
resolved?

A

Figure130¢ Troubleshooting Hectronic Zero Adjust

** Tablel5 ¢ Spare Parts List Serinu 5
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Do you have
a cell temperature
failure?

Has the
instrument been
powered on for 10
minutes?

Wait 10 minutes.

Is the cell

the chassis
temperature
+5°C?

temperature lower
than the chassis
temperature?

[ Check the thermistor wiring;
ensure electrical connection is in
good condition. Measure across
the white thermistor wires and
ensure resistance is between
11 K and 40 KO
Replace if required.

._\.

Check heater wiring; ensure |
electrical connector is in good
condition. Check resistance
\across the red heater wires ~300.

| Possibly intermittent heater or |
poor heat transfer to cell block.
try replacing the heater
assembly.

YES

resolved?

Was the problem

Figurel31¢ Troubleshooting, S©Reaction Cell Temperature Failure
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]

Do you have
a USE memory stick
failure?

s the USB

memaory )
compatible with the Acquire an apprpved
Serinus USB memory stick.
instrument \ J

Check the USE g N

memory stick in a Replace the USE
computer memory sfick

F 3

Are you able
to read the USB
memory stick?

MO

YES
Check the voltage at
Test Point 38 (TP38)

/" Check the opposite ™,
side of TP38 for
damage. E.g. damaged
capacitor. Repair if
possible or replace
\_main controller PCA.

Was a fault
identified and
repaired?

Do you get 3.3 Volis?

YES

P “y

The Vinculum needs fo
be re-programed.

LS o

Figurel32¢ USB Memory Stick Failure

Troubleshooting
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Refer to Sectioi.5.14for USB memory stick usage and formatting requirements.

76 ¢SOKYAOIf {dzLJLI2NII CAf Sa

Regular backup of the settings, parameters and data on the instruments USB memory stick is
recommended.

In the event of a fault that requireAcoem Australasitechnical support, please make copies of the
following files and email tesupportem@acoem.com

Equipment Rquired
1 PCl/Laptop

Procedure

State the ID number, variant, board revision and firmware version of the instrument with a brief
description of the problem. Take a copy of the current configuration if possible and a save of the
parameters.

Open- Main MenuA Analyser State Menu
Variant - (take note)

Ecotech ID (take note)

Board Revision (take note)

Firmware Ver - (take note)

Open- Main MenuA Service Menu

Save- Save Configuration (CONFIG**.CFGAccept.

R L R A

Note:CONE Dpp®/ CD A & (i K S FhfissBhe doafiyiation bf e idgtriment as i
left the factory. t is recommendedhat this file is kept unchanged but can be used as a refere
backup point.

** Can beany number from @ 98.

8. Save Save Parameter Lis{tPARAM** TXT)Accept.
9. Eject- Safely Remove USB Stic{Eollow instructions)
Note:t | w! adppPdP¢ - ¢ Aa& (GKS aClOl2NB . I OfdzLk FA

under test in the factory just prior to release. It is recommended that this file is kept unchar
but can be viewed for reference.

** Can be any number from §98.
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j 14 16/07/2014 3:44 AM  File folder
. CONFIG 25/06/201411:51 ...  File folder
. FIRMWARE 25/06/2014 2:22 PM  File folder
, LOG 25/06/2014 9:42 AM  File folder
J SanDiskSecurefccess 27/11/2012 4:40 PM  File folder
, SCRNDMP 26/06/2014 9:22 AM  File folder

System Volume Information 25/06/2014 2:21 PM  File folder

[«¥ RunSanDiskSecurefccess Win.exe 15/02/20121:39 AM  Application 29987 KB

Figurel33¢ USB Memory Stick File Structure

10. Insert the USB memory stick into your PC/Laptop computer and access the files.
11.. SadG LIN» OGAOS Aa G2 SYIFAt Ittt (GKS 2y

12. The CONFIG**.CFG and PARAM**.TXT files that are saved in the CONFIG folder.

13.The LOG files (Event Log text files) and data files (14=Year, Sub folder=month).
14. Sfely Eject the USB from the PC/Laptop and return to the instrument

Troubleshooting
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The dual filter is designed with two sample filters plumbed in parallel with a split line. This formation
allows sample flow not to be affected, yet reduces the loading on each filter and therefore the
frequency with which they will need to be changed.

Table10 ¢ Dual Sample Filter Parts Added

PartDescription Quantity Part Number
Sample Filter Holder 1 H010160
1/4T Union Tee Fitting 2 F03021601
1/AT Suit Compression Ferrule 6 F03020301
1/4T Compression Fitting Nut 6 F03020201

The dual filter option is shown in the pneumatic diagram (dashed line) and requires no operational
changes to the instrument.

Figurel34c¢ DualFlter Option Installed

82 wl O1 a2&zybi 9YMAHIANMMc 0

¢CKS NI O]l Y2dzyd 1Al Aa ySOSaal heSehmudNg 4RY i elglit t A y 3

Tablell ¢ Rack Mount Kit Parts Added

Part Description Quantity Part Number
Rack Slide Set 1 H010112
Rack Mount Adaptors 4 H010133
Rack Mount Ears 2 H010134
Spacers 4 HAR8700
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Part Description Quantity Part Number
M6 x 20 Button Head Screws 8

M6 Washers 16

M6 Nyloc Nuts 8

M4 x 10 Button Head Screws 18

M4 Washers 8

M4 Nyloc Nuts 8

M6 Cage Nuts 8

Installing the hstrument
1. Remove the rubber feet from thiastrument(if attached).

2. Separate the slide rail assemltdy pressing the black plastic clipsthe slide rails to remove the
inner section of the railrefer to Figurel35).

Figurel35¢ SeparateRack $des

3. Attach the inner slide rails to each side of thetrumentusing M4 x 10 button screwtree on
each sidgrefer to Figurel36).
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Figure136¢ Assemble mner Side on Chassis

4. Install rack mount ears on the front of the instrument using two M4 x 10 screws on eachesate (
to Figurel37).

Figurel37¢ Rack Mount Ears Fitted tmstrument

5. Attach the rack mount adaptors to the ends of the outer slide rails using M4 x 10 button screws,
washers and locknuts. Do not fully tighten at this stage as minor adjustmelhtse required to
suit the length of the raclkeé¢fer to Figure138).
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